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This month's 
contributors 
include... 

GEERTBARENTSEN 

METEOR SPECIALIST 
j^^^k Geert 

I explains 
I the science 
I behind this 

**4B month ' S 

Perseid meteor shower, 
as well as how you 
can see it for yourself. 

SEAN BLAIR 

SPACE WRITER 

Sean talks 
to the 
scientists 
who worked 
on NASA's 
Curiosity rover about the 
mission's aims and the 
crucial landing operation. 

MARKPARRISII 

TELESCOPE MAKER 
■HV^VI Stargaze in 
I comfort with 
I DIY master 
■V. >^ Mark's latest 
^^^^" project - an 
adjustable observing 
chair. You'll find all the 
plans on the coverdisc. 

EMILY WINTERBURN 

ASTRONOMY HISTORIAN 
How British 
astronomer 
John 
Herschel 
cast off 
the mantle of being his 
father's son to make 
a name of his own. 




Welcome 

August brings blazing trails and Martian tales 




There's a major entry 
in my astronomical 
wish list of must-see 
events that's yet to be 
crossed off, and that's 
witnessing a meteor 
shower. Although I've 
been lucky enough 
to see quite a few 
sporadics, I haven't 
yet been in the right place at the right time to 
experience a shower in full flow. I'm hoping 
that the Perseid meteor shower will change 
that when it peaks around 12 August, 
especially since the Moon is doing the right 
thing for once and staying out of the way. I'll 
be consulting our feature on the Perseids 
this month on page 32, setting out the sun 
lounger and sleeping bag facing east. Our 
writer Geert Barentsen has also explored the 
fascinating science of the Perseids — he's in a 
good position to do so, being a member of 
the International Meteor Organization. 

Out beyond Earth's atmosphere, there's 
more to get excited about as we anticipate the 
landing of the Mars Science Laboratory on 
the Red Planet. Despite the recent news of a 
contaminated drill, 'Curiosity's' instrument 
package promises to reveal much about once- 
watery Mars's suitability for sustaining life. 
Read more about this exciting mission and its 
revolutionary landing solution on page 41. 
Just time to let you know about our latest 
special issue, which goes on sale on 19 July. 
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The Beginners' Guide to Astronomy 
is packed with practical advice on 
how to begin exploring and enjoyin 
the wonders of 
the night sky, 
a must-read 
for all new and 
curious stargazers. 



Enjoy the issue! 
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Chris Bramley Editor 

PS Next issue goes on sale 21 August 
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Halley's Comet 

Patrick talks to Prof Dave Jewitt from the Palomar 
Observatory about the return of Halley's Comet 

In 1982 Dave Jewitt, a scientist at the Palomar 
Observatory in California, spotted Halley's Comet as 
it re-entered the inner Solar System. It was the first time 
this illusive, icy body had been seen for over 70 years. 
In this classic episode, Patrick talks to Jewitt about how 
his team were able to spot the comet four years before 
it became visible to the naked eye in 1986. 





Watch The Sky at Video: an incredible 

NightlV programme eclipse from space 



The gas giants take centre stage in June's 
episode, as ESA proposes a mission to 
Jupiter and NASA prepares one to Saturn. 



See a rare solar eclipse from a unique 
perspective in this amazing film, shot 
from 386km above Earth's surface. 



Our new equipment 
review guide 

We've updated our buyers' guide so that 
you can browse scores for every piece of 
kit we've ever reviewed in one place. 
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The spider s 



A phantom arachnid lurks in this image of the 
Tarantula Nebula, captured using two telescopes 

HUBBLE SPACE TELESCOPE AND EUROPEAN SOUTHERN OBSERVATORY, 17 APRIL 2012 



It only takes a little imagination to see 
the angry tarantula looming out of this 



2.2m-aperture MPG/ESO Telescope in Chile. 
The swirling nebula itself is a stellar nursery, 



spectacular multi-wavelength image. It was where countless young stars are either 
made using an astronomical dream team of emerging or in the process of forming. The 
telescopes: infrared data was captured by distance from one side of the image to the 



the Hubble Space Telescope's Advanced 



other is about 650 lightyears. Several star 



Camera for Surveys and Wide Field Camera clusters can be seen, including NGC 2070, 



3, while light from glowing oxygen and 
hydrogen was collected by the 



towards the centre of the left-hand page, 
which is home to around half a million stars. 
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More stunning space images 
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A Craggy cliffs and sandy plains 



MARS EXPRESS, 4 MAY 2012 

The ochre Martian plains stretch off into the distance in this image from ESA's Mars Express 
probe. Much of the landscape revealed in this picture was shaped by the flow of water 
long ago in Mars's past. The dark swathe filling the lower portion of the frame is caused 
by the presence of darker sand. 





A Cassini's muse 



CASSINI SPACECRAFT, 2 APRIL 2012 

NASA's Cassini spacecraft has taken its fair 
share of images of Titan in its time at the 
Ringed Planet, but this surely has to rank as 
one of the best. This beautiful colour image 
showing Saturn's largest moon sitting against 
the blackness of space was taken when 
Cassini was roughly 191,000km from it. 



A A carpet of craters 



DAWN SPACECRAFT, 21 MARCH 2012 

Few asteroids have been studied as well as 
4 Vesta, which is currently being photographed 
and scrutinised by NASA's Dawn spacecraft. 
This new picture, showing numerous small 
craters, was captured as Dawn flew past 
at a distance of just 210km. 
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'■ • ' ■ A sparkling 

Serpentine star field - ' ;.y : . 

EUROPEAN SOUTHERN OBSERVATORY, 
"• •..""'« • 25 APRIL 2012 , ". • ., . 

: • This glittering image from the European "• 

Southern Observatory's MPG/ESO 
Telescope shows a region of sky towards • • • 
■ « . '--. the constellation Serpens. Glowing gas • •_•> **'. 

clouds and dense star fields fill the view, 
■■■''*'. and to the top left of the picture the _ « .■ 

dazzling star cluster NGC 6604 can £'.' ■ 

be seen shining intensely. 



■• 



skyalnishl.rnaj$izine.Corri 3012. 



The New Atifc 4'EX 

Cameras Have Arrived 



.. ' '. 



. %*- 




EEi 



) : Sony 
Pixels : 2.8 Million 
ing : Set poin 
.iriology : ExVi 



Atik4 



ill =l 



CCD: SonylCX694 
Pixels : 6.0 Million 
Cooling : Set point 
Technology : Ex View 



SENSITIVE 
PIONEERING 
•^PRECISE 

For a complete list of ATIK camera 

dealers, please visit our. website. 

# . 

www.Atik-Cameras.com 



ATIK 



CAMERAS 



BULLETIN AUGUST 11 



Bulletin 

The latest astronomy and space 
news written by Hazel Muir 



CUTTING EDGE 

Our experts examine the hottest 
new astronomy research papers 

CHRIS LINTOTT 14 

LEWIS DARTNELL 16 




Milky Way could hit 
Andromeda head-on 

The two huge galaxies may collide 
in four billion years, scientists say 

USING THE HUBBLE Space Telescope, astronomers 
have discovered more about the cataclysmic crash 
that could destroy our Galaxy, the Milky Way, as we 
know it. Four billion years from now it should collide 
with the Andromeda Galaxy, also known as M31. 

M31 is a large spiral galaxy that lies about 
2.5 million lightyears away and contains roughly 
a trillion stars. For decades, astronomers have 
known that the Milky Way is moving towards 
it at about 400,000km/h due to their mutual 
gravitational pull. 



It seemed inevitable that the two galaxies 
would eventually collide, but the details were 
unclear - would it be a glancing blow, or a head-on 
smash? That depends on the Andromeda Galaxy's 
sideways motion relative to the Milky Way. Now, 
a team led by Roeland van der Marel from the 
Space Telescope Science Institute (STScI) in 
Baltimore, Maryland, has used Hubble observations 
to measure this accurately. The results suggest 
that a head-on collision could be likely. 

Computer simulations using the Hubble data 
showed that it will take about two billion years 
after the collision for stars from the two galaxies 
to merge and stabilise into a single, blobby elliptical 
galaxy. Our Solar System will probably be tossed 
much farther from the galactic core than it is today. 

"After nearly a century of speculation about the 
future destiny of Andromeda and the Milky Way, 
we at last have a clear picture of how events will 
unfold over the coming billions of years," says 
Sangmo Tony Sohn of STScI. 
*■ See Comment, right 




Comment 

by Chris Lintott 

The truth behind this 
story is that there is 
little certainty in 
predicting events that 
will happen billions 
of years in the future. 

Yes, the observations 
are tremendous and the 
results are important, 
helping us to understand 
the mass of our Local 
Group of galaxies. But 
predictions are tricky, and 
made more complicated 
by the presence of the 
Local Group's third large 
member, the Triangulum 
Galaxy, M33. 

The best we can hope 
for are the odds, and 
that's what the astronomers 
give in their paper. The 
chances of that direct 
collision, trumpeted in 
the press release? Only 
41 per cent: possible, but 
nowhere near a racing 
certainty. There's also a 
nine per cent likelihood 
that we hit M33 first, but 
on the other hand there's 
a 7 per cent chance that 
M33 escapes completely. 

All of these scenarios 
will make for a spectacular 
show, but a few more years 
of observation, or perhaps 
just a little moderation 
when claiming to predict 
the future, might be in order. 

CHRIS LINTOTT co-presents 
The Sky at Night on BBC TV 
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Giant black hole kicked out of galaxy ^ewsinbiief 

r . , , . , , , , ..... NEWX-RAYEYES 

evidence hints that galaxy mergers could set singularities loose in space ON THE SKY 
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STRONG EVIDENCE HAS emerged that a 
heavyweight black hole is zooming out of its host 
galaxy at millions of kilometres per hour. 

Observations by NASA's Chandra X-ray 
Observatory suggest that two black holes collided 
and merged within CID-42, a merged galaxy 
some four billion lightyears away. In the process 
it appears to have received a powerful recoil kick 
from gravitational wave radiation. 

"It's hard to believe that a supermassive black 
hole weighing millions of times the mass of the 
Sun could be moved at all, let alone kicked out 
of a galaxy at enormous speed," says Francesca 
Civano from the Harvard-Smithsonian Center 
for Astrophysics in Massachusetts. "This new data 
supports the idea that gravitational waves - ripples 
in the fabric of space first predicted by Albert 
Einstein but never detected directly- can exert 
an extremely powerful force." 

Most, if not all, large galaxies harbour a 
supermassive black hole millions or billions of 
times as massive as the Sun. Civano and her 
colleagues studied CID-42 using various telescopes, 
including NASA's Chandra X-ray Observatory and 



the Hubble Space Telescope, as well as ground-based 
observatories. Their observations hint that CID-42 
is the product of a galaxy merger, whose black 
holes also collided and merged. This cataclysmic 
collision created an extremely massive black hole 
that was then subjected to a powerful recoil kick 
from gravitational waves. 

The astronomers conclude that the merged black 
hole is being booted into space at roughly 5 million 
km/h. This picture is consistent with computer 
simulations of merging black holes, which predict 
that the merged hole can receive extremely powerful 
kicks from the emission of gravitational waves. 

It could be that many other black holes have 
been ejected into intergalactic space by the same 
mechanism. They wouldn't be visible unless they 
were pulling gas towards them, the gas heating 
and shining brightly. "These black holes would 
be invisible to us because they have consumed all 
of the gas surrounding them after being thrown 
out of their home galaxy," says team member 
Laura Blecha, also from the Harvard-Smithsonian 
Center for Astrophysics. 
www.nasa.gov/chandra 



On 13 June, NASA 
successfully launched its 
Nuclear Spectroscopic 
Telescope Array (NuSTAR) 
satellite. To minimise 
costs, NuSTAR was 
launched from an aircraft 
- it was dropped into a 
five-second free-fall 
before firing its rockets. 

The satellite will 
observe exotic objects 
such as exploded stars 
and galaxy clusters 
at very high-energy 
X-ray wavelengths. It 
will also investigate 
why the Sun's outer 
atmosphere, the corona, 
is unexpectedly hot. 

"NuSTAR will help us 
find the most elusive and 
most energetic black holes, 
to help us understand the 
structure of the Universe," 
says Fiona Harrison from 
the California Institute of 
Technology in Pasadena, 
who is chief scientist for 
the mission. 



^k 


► ON 

THE 
P CD 


A SOLAR ECLIPSE 
FROM SPACE 

A solar eclipse is 
an awe-inspiring 
spectacle from Earth, 
but from space the 
phenomenon can be 
even more impressive. 
While on board the 
International Space 
Station, NASA 
astronaut Don Pettit 
was able to capture 
this rare event from 
a unique perspective, 
orbiting 386km 
above Earth. On this 
month's coverdisc 
you can watch the 
result of Pettit's 
observations and see 
the Moon's shadow 
creep across the 
surface of the planet. 
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MILKY WAY HAD 
A VIOLENT PAST 

THE HEART OF the Milky Way was once a stormy 
and violent place, new observations suggest. They 
indicate that the supermassive black hole at our 
Galaxy's centre once sprouted energetic jets of 
particles like those seen in distant 'active' galaxies. 

Active galaxies have cores that shine brightly 
as material swirls towards a supermassive black 
hole. It heats and emits X-rays, while twin jets of 
particles spray outwards in opposite directions. 

Although the Milky Way also harbours a 
supermassive black hole, it's not very active. 
But astronomers using NASA's Fermi Gamma-ray 
Space Telescope have now discovered faint jets 



Has Kepler found 
a melting planet? 

Astronomers may have spotted a 
world being destroyed by its star 

A SMALL ROCKY planet could be disintegrating 
and leaving behind a vast trail of debris, observations 
by NASA's Kepler spacecraft suggest. The planet 
candidate could be about the size of Mercury 
and may disintegrate completely within the next 
100 million years. 




The Milky Way may once have had particle jets like these 

extending 27,000 lightyears above and below it. 
"These faint jets are a ghost or after-image of 
what existed a million years ago," says Meng Su 
from the Harvard-Smithsonian Center for 
Astrophysics in Massachusetts. 
www.nasa.gov/fermi 

Kepler monitors stars to look for tiny dips in 
brightness that may be caused by a transiting planet. 
This candidate, circling a star about 1,500 lightyears 
away, blocks starlight every 15 hours, suggesting that 
it's in a very close orbit. But the amount of dimming 
changes, which suggests the planet is also changing. 

It's possible that the surface of the planet is so 
hot that its rocky surface is melting and evaporating 
- leaving a dust trail. "At first we didn't understand 
this picture," says team member Saul Rappaport 
from the Massachusetts Institute of Technology. 
"But once we developed this theory, we realised this 
dust tail has to be here - it had to be something that 
was fundamentally changing." 

Alternatively, the dust might be ash erupting 
from volcanoes on the planet. 
www.nasa.gov/kepler 




News in brief 

NEW LANDING 
SITE FOR ROVER 

NASA has honed the 
target landing area for 
its rover Curiosity, due 
to land on Mars on 
6 August. The car-sized 
rover will arrive close to 
its destination for science 
operations, a mountain at 
the centre of Gale crater. 
Mission controllers are 
confident that they can 
do this accurately without 
hitting the hazardous 
mountain slope. "We're 
trimming the distance 
we'll have to drive after 
landing by almost half," 
says project manager 
Pete Theisinger from 
NASA's Jet Propulsion 
Laboratory in California. 
Read more about Curiosity 
in our feature on page 41 




GREEN LIGHT FOR 
GIANT SCOPE 

The European Southern 
Observatory (ESO) 
Council has approved 
plans to build the largest 
optical and infrared 
telescope in the world. 

The European Extremely 
Large Telescope will have 
a 39.3m segmented- 
mirror and will be sited 
on a mountain in 
northern Chile. Building 
work to create access to 
the site should begin this 
year, while observations 
should begin early next 
decade. "This is an 
excellent outcome," says 
Tim de Zeeuw, ESO 
director general. 




skyatnightmagazine.com 2012 



14 



Our experts examine the hottest new research 



CUTTING EDGE 

Has the Kuiper Belt's well run dry? 

After 20 years of looking, we may have found all of the big objects in the Kuiper Belt 

WORDS: CHRIS LINTOTT 

Many Kuiper Belt Objects 
stray far from the ecliptic, 
which makes finding 
them more difficult 




the biggest challenge was in dealing with the 
100GB or so of data that the survey produces each 
night. A private radio link had to be established to 
the Cerro Tololo Inter-American Observatory, also 
in Chile, from where the data can be transmitted 
back to the astronomers in the US. 

The system seems to be working well, with 
63 new detections made. Among the discoveries, 



Twenty years ago this month, a small world 
now known as 1992 QB1 was discovered 
beyond the orbit of Neptune. This object 
was the first to be found in the previously 
theorised region known as the Kuiper Belt. Pluto, 
of course, was found in 1930 and at the time it was 
called a planet. It too sits in the Kuiper Belt. 

Astronomers were soon rushing to explore and 
understand this new frontier. The discovery of more 
large, rocky objects, particularly Eris in 2005, led 
to the political kerfuffle that eventually demoted 
Pluto to the status of dwarf planet. Now, however, 
just 20 years after the gold rush began, a new paper 
suggests that there may be few large bodies left 
out there to find. 

The search, led by David Rabinowitz and colleagues 
at Yale University, makes use of the old Quasar 
Equatorial Survey Team (QUEST) camera. QUEST'S 
160-megapixel eye had a previous life on the famous 
Samuel Oschin Telescope at the Palomar Observatory 
in California, but has now been moved to the La Silla 
Paranal Observatory in Chile -where, in another 
nice piece of astronomical recycling, it has been 
mounted on a formerly disused telescope. 

From this location, it can scan the southern skies 
for any Kuiper Belt Objects missed by more northerly 
surveys. It seems like a tactic worth trying: unlike 
the well-behaved denizens of the inner Solar System, 
which stick approximately to the same plane, many 
of the Kuiper Belt Objects discovered to date stray 
far from the ecliptic. 

Though the lm-aperture telescope that QUEST 
is now attached to had not been used for a decade, 



"Perhaps more remarkable 
is what the survey hasn't seen. 
There hasn't been a show- 
stopper, another Eris or Pluto" 



Chris Lintott is an 
astrophysicist and 
co-presenter of The Sky 
at Night on BBC TV. 
He is also the director 
of the Zooniverse project 



2010 FD49 and 2010 FE49 have similar colours 
and orbits, leading the team to suggest that they 
were a binary pair. Another find, 2010 WG9, 
has an orbit that suggests it may come from even 
farther out, from the Oort Cloud, which has 
never been seen directly but is believed to be 
the source of some comets. 

Perhaps more remarkable is what the survey 
hasn't seen. There hasn't been a show-stopper, another 
Eris or Pluto. This is in itself valuable information. 
It seems that the rich seam of bright dwarf planets in 
the Kuiper Belt is running dry. If more are lurking 
out there, they are fainter and thus more distant. 
Getting to the stage where we know that, having 
started from nothing no more than 20 years ago, 
is quite remarkable - even though it would have 
been exciting to find Planet X. 



CHRIS LINTOTT was reading. ..The La Silla - QUEST Kuiper Belt Survey by David 

Rabinowitz et al. 

Read online at http://arxiv.org/abs/1205.5214 
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Newsinbrief Survey counts 

menacing asteroids 

NASA's WISE project tallies up 
rocks that may pose a threat 




BROWN DWARFS 
SURPRISINGLY RARE 

There are surprisingly 
few brown dwarfs in 
our galactic backyard, 
a new survey by NASA's 
Wide-field Infrared Survey 
Explorer (WISE) suggests. 

Brown dwarfs are 
'failed' stars, too small to 
ignite hydrogen fusion in 
their cores. Astronomers 
thought they were as 
common as typical stars, 
but the tally from WISE 
shows that there's only 
one brown dwarf for 
every six stars. "This is a 
really illuminating result," 
says WISE scientist Davy 
Kirkpatrick from the 
California Institute of 
Technology. "Now that 
we're finally seeing the 
solar neighbourhood 
with keener, infrared 
vision, the brown dwarfs 
aren't as prevalent as 
we once thought." 

COMMERCIAL 
SPACE STATION 
RESUPPLY SUCCEEDS 

£ SpaceX has successfully 

5 completed the first resupply 

z . mission to the International 

2 Space Station undertaken 

Si -i 

by a commercial company. 

1 In May, the company's 
° Dragon capsule, below, 
| delivered 460kg of 

1 supplies, including 

o experiments, food, clothes 
< and technology, before 

2 returning to Earth. 

■ 



A SURVEY BY NASA's Wide-field Infrared Survey 
Explorer (WISE) satellite has pinned down the best 
estimate yet of the number of potentially hazardous 
asteroids that could one day hit Earth. 

Potentially hazardous asteroids (PHAs) have 
orbits that bring them within approximately 
8 million km of Earth. WISE sampled 107 PHAs 
and by scaling up, astronomers were able to 
conclude that there are probably about 4,700 
with diameters above 100m. This result reflects 
numbers predicted by previous studies but is the 
most precise forecast to date. 




"It will take a concerted effort during the next 
couple of decades to find all those that could do 
serious damage," says team member Lindley 
Johnson from NASA's HQ in Washington DC. 
www.nasa.gov/missions 



MARCH SOLAR FLARE PACKED A PUNCH 



The Sun's recent burst 
made it shine 1,000 times 
brighter in gamma-rays 



Plane of the Milky Way 



IN MARCH, NASA'S Fermi Gamma-ray Space 
Telescope detected the highest-energy light ever 
associated with a solar flare. It emitted gamma rays 
with two billion times the energy of visible light and 
boosted the Sun's normal gamma ray output by 
1,000 times. During the emission, the Sun briefly 
became the brightest object in the gamma ray sky. 
For most of Fermi's four-year mission, the Sun 
has appeared as a faint, steady gamma ray source. 
"But now we're beginning to see what the Sun itself 
can do," says Nicola Omodei, an astrophysicist at 
Stanford University in California. 
www.nasa.gov/fermi 






The Sky at Night 
August 1975 




On 28 August 1975, The Sky at 
Night broadcast discussed the 
four Galilean moons of Jupiter 
- lo, Europa, Ganymede and 
Callisto. They were all discovered 
by the Italian scientist Galileo 
Galilei in 1609-1610, thanks 
to his improvements to 
early telescopes. 

Galileo's discovery of the 
moons established the impressive 



Galileo discovered 

Jupiter's moons in 

the 17th century 

power of telescopes to reveal 
astronomical objects invisible 
to the naked eye. But more 
crucially, it proved that 
astronomical bodies can orbit 
worlds other than Earth, dealing 
a blow to the theory that all 
the planets orbit Earth rather 
than the Sun. 

The moons are diverse worlds, 
with lo sporting more than 400 




active volcanoes. Ganymede, 
Callisto and Europa are all 
thought to have subsurface 
oceans that could host life, 
something that an ESA 
spacecraft mission called JUICE 
(see page 106) will investigate. 
It's due to launch in 2022. 
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Our experts examine the hottest new research 



CUTTING EDGE 

The planets that leave dying stars behind 

When they can't stand the heat, it seems that some exoplanets really do get out of the kitchen 

WORDS: LEWIS DARTNELL 

Exoplanets in binary 
systems may be able to 
quite literally 'star hop' 
to escape a fiery doom 




could end up plunging into either of the stars and 
being destroyed, or flung out of the binary system 
altogether to roam the dark depths of interstellar 
space. Another possibility is that it could become 
captured by the companion star and settle into a 
stable orbit around it, essentially jumping ship from 
the red giant to its main sequence sister. The authors 
dub this planetary exchange 'star hopping'. 



Most of the exoplanets we've discovered 
so far orbit a single star, like in our 
own Solar System. But while the 
orbital dynamics are much simpler 
around solitary stars, there are in fact stable regions 
within binary and triple star systems that planets can 
inhabit without their orbits being disrupted by the 
interacting gravity fields of the stars themselves. 

For example, a planet could orbit one star within a 
binary system closely, or follow a wide path around 
a tight pair in the middle. The dearth of planets 
discovered within multiple star systems has probably 
got more to do with the fact that, so far, we've focused 
our searches on singletons. A large proportion of all 
exoplanets may in fact reside within binary systems. 

Kaitlin Kratter and Hagai Perets, both at the 
Harvard-Smithsonian Center for Astrophysics in 
Massachusetts, were interested in the fates of planets 
within binary star systems. One of the major questions 
is what happens to a world orbiting such a system 
when one of the main sequence stars becomes a red 
giant? This phase of a star's life involves a lot of mass 
being lost in a fierce stellar wind, along with a 
loosening of the gravitational grip upon any planets. 
This would cause a planet's orbit to relax outwards 
over time, and towards the influence of the sister star. 

Kratter and Perets modelled the situation using a 
series of computer simulations. They found that in 
many scenarios the planet's circuit widens as the 
evolving star loses mass, and eventually its orbit 
u destabilises completely. The planet then starts moving 
S around the binary system chaotically. Several 
E different things could happen next. The planet 



"In many scenarios the planet's 
orbit eventually destabilises 
and it starts moving around 
the binary system chaotically" 




Lewis Dartnell is 
an astrobiologist at 
University College 
London and the author 
of Life In The Universe: 
A Beginner's Guide 



Perhaps the most curious possibility, however, is 
that the destabilised planet, wandering chaotically, 
could make a very close pass of the red giant. Ploughing 
through the thin upper gas layer of the puffed-out 
star would dissipate a lot of the planet's orbital energy 
and could cause it to end up on a close stable orbit 
around the stellar remnant. Kratter and Perets note 
that this represents a unique mechanism for getting 
planets into tight orbits around white dwarfs, the 
cooling stellar object that a red giant evolves into. 

An initially close planet could never survive the red 
giant phase, and so the only way one could be found in 
orbit around a white dwarf is if it were delivered there 
later. It's even possible that a planet could end up in 
the habitable zone of the white dwarf, although it's 
uncertain what sort of environment a planet might 
have after dipping through a red giant. 



LEWIS DARTNELL was reading. . . Star Hoppers: Planet Instability and Capture in Evolving 
Binary Systems by Kaitlin Kratter and Hagai Perets. 
Read online at http://arxiv.org/abs/1204.2014 
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Mystery objects lit the early Universe Newsinbrief 




NASA'S SPITZER SPACE 
Telescope has detected the faint 
glow of the Universe's earliest 
objects with the best precision yet. 
But astronomers are still mystified 
as to what the objects are. They 
could be enormous, fiery stars or 
black holes gobbling dense dust. 
The objects are too far away to 
be seen individually. But Spitzer's 
infrared images of them have 
shown that the first objects in the 
Universe were numerous in 
quantity and burned extremely 
vigorously. "These objects would 
have been tremendously bright," 
says team leader Alexander 
Kashlinsky from NASA's Goddard 
Space Flight Center in Maryland. 
"It is now becoming increasingly 



likely that we are catching a 
glimpse of an ancient epoch.' 

Spitzer first caught hints of a 
remote pattern of light, the 
'cosmic infrared background', in 
2005. Now, Kashlinsky and his 
colleagues have used the telescope 
to look at two patches of sky in 
much more detail. 

After carefully subtracting all 
the known stars and galaxies from 
the images, the team found that 
faint patterns of light from the 
cosmic infrared background 
remained. It shows 'lumpiness' 
consistent with the way very 
distant objects are thought to 
have clustered together. 

Kashlinsky says it's like looking 
at fireworks in one city from 



another city hundreds of miles 
away. After removing all the light 
sources, such as street lamps, you 
would be left with a fuzzy map of 
how the fireworks are distributed, 
but they'd still be too distant to 
make out individually. 

"We can gather clues from the 
light of the Universe's first 
fireworks," says Kashlinsky. "The 
sources, or the 'sparks', are 
intensely burning their nuclear 
fuel." He adds that the 
information should help 
astronomers plan observations 
by NASA's lames Webb Space 
Telescope, due for launch in 
2018, which could tell us what 
these first objects were. 
www.nasa.gov/spitzer 




FAINTEST DISTANT 
GALAXY DISCOVERED 

AN AMAZINGLY DISTANT galaxy has cropped up 
in observations by the Magellan Telescopes at the 
Carnegie Institution's Las Campanas Observatory in 
Chile. Light from the galaxy, LAEJ095950.99+021219.1, 
has taken about 13 billion years to reach Earth. 

It was first spotted in summer 201 1. Follow-up 
observations by astronomers suggest it's an extremely 
young galaxy. Further research could clarify the 
process of galaxy formation. "Studying these early 
galaxies is important because it helps us understand 
how galaxies form and grow," says team member 
James Rhoads from Arizona State University. 
http://obs.carnegiescience.edu 




NEW ATLAS 
CHARTS MYRIAD 
MARTIAN CRATERS 

Astronomers have compiled 
a catalogue of a staggering 
635,000 impact craters a 
kilometre or more wide 
on Mars. The crater atlas 
should help researchers 
understand the history of 
water on Mars, as well as 
its potential for past life. 




TITAN HOSTS 
TROPICAL LAKES 

NASA's Cassini spacecraft 
has spotted long-standing 
methane lakes close to the 
equator of Saturn's largest 
moon, Titan. The result, 
which comes from a new 
analysis of Cassini data, 
is unexpected because 
theory suggested methane 
lakes could only exist at 
the moon's poles. 

Methane should 
evaporate in the moon's 
'tropical' regions, so it 
may be continually 
replenished by an 
underground aquifer. 
"We had thought that 
Titan simply had extensive 
dunes at the equator and 
lakes at the poles, but 
now we know that Titan 
is more complex than 
we previously thought," 
says Cassini scientist 
Linda Spilker from 
NASA's Jet Propulsion 
Laboratory in California. 



Light from this galaxy, 13 billion light/ears away, could 
provide clues about galaxy formation and evolution 
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Astrophotography? 
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The Widescreen Centre 
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In August Elena & Simon will be at the 
South West Astronomy Fair on 
Saturday August 11th 2012. See 
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he Widescreen Centre also attends 
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.utumn Equinox Star Party, Norfolk 
' www.starparty.org.uk Sept 14-1 7th 
Kielder Star Camp in Northumberland 
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The Widescreen Centre can be found 
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information as to meeting dates, what 
we do under London's skies, and how 
to get involved. See below left. 
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one-stop shop for Quality - Choice 
- Expertise - Service. Talk with our 
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anything that you don't need. We 
recommed packages of equipment 
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the directions that your hobby takes. 
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Patrick recalls the magic of meteor hunting, 
and reflects on how something so fleeting 
can make such a lasting impression 



r 




Shooting stars, known technically as 
meteors, are short-lived and sometimes 
spectacular members of the Solar System. 
They are produced when small particles 
hit Earth's atmosphere. Most of them are of 
cometary origin - they maybe regarded as debris. 
We have known about meteors for a long time, 
and many myths have grown up around them. 
The Mesopotamians regarded meteors as evil 
portents; to other civilisations they represented 
artillery in a war between angels and devils. 

In Sparta, the ancient Greek city-state, a 
meteor had a different significance. If a meteor 
was seen on one particular night, it indicated that 
the reigning king should be deposed. Centuries 
later, in medieval Germany, meteors were thought 
to be dragons. It was also believed that if an 
observer sheltered and called out "Fiery dragon 
come to me!" the beast might relent - and 
possibly drop a ham or a side of bacon! 



meteorite. Meteors are the name we give to space 
debris that enters Earth's atmosphere; meteorites 
are the name we give to meteors that survive being 
burnt up in the atmosphere and land on Earth's 
surface, and can then be picked up and studied. The 
meteors that occur in showers are generally not the 
type of celestial debris that produce meteorites, 
most of which seem to come from the Asteroid Belt. 

Meteors occur in showers, many of which are 
seen yearly, and are named after the constellation 
from which they appear to radiate. We can make 
attempts to predict really rich meteor storms, but 
again it is mainly a matter of luck. I have never 



"I saw one fireball 
around 40 years ago that 
far outshone the Moon" 



A clearer picture 



We think differently today. The number of mag. 
+5.0 or brighter meteors entering the atmosphere 
each day has been given as 75 million. The ones 
that are as bright as Venus are conventionally 
termed fireballs. I remember seeing one of these 
around 40 years ago, which far outshone the Moon. 
Sadly, I did not note the details. If an ordinary 
meteor is not larger than a grain of dust, how big 
was my meteor? Certainly not very big. 

There is one very important point to be made 
here - the difference between a meteor and a 



been fortunate myself when a rich storm is going 
on. The most consistent shower occurs in early 
August and, as it comes from the constellation of 
Perseus, is known as the Perseid shower. Second 
in reliability are probably the Geminids, which 
occur approximately between 7 and 14 December 
every year. This shower can produce a zenithal 
hourly rate (ZHR) of more than 70. The ZHR is the 
number of naked-eye meteors that can be seen by 
an experienced observer with the radiant at the 
zenith. As these conditions seldom occur, the ► 
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► observed ZHR is always considerably less than the 
theoretical ZHR. Anyone who goes meteor watching 
in early August or mid December would be unlucky 
not to see a few, but of course one can never tell. 

The peak of the Quadrantids shower, around 
3 January, can be brilliant, but it does not last for 
long. The shower's radiant lies in the constellation 
of Bootes, in an area that used to be part of a 
constellation called Quadrans. Quadrans has 
since been absorbed into Bootes, but we still 
use the old name for this meteor shower. 

Another spectacular display comes from the 
constellation of Leo and is therefore known as the 
Leonids. It is said that in 1883 and 1886 Leonid 
meteors rained down like snowflakes. Since then 
the Leonids have not been so spectacular, but 
there was a rich display on 16 November 1998. 
In many cases you can identify the meteors with 
the comet responsible for them. 



a The unpredictability 
of meteors only adds 
to the satisfaction of 
spotting them 



The event was well seen from cloud free areas 
of Europe. From Oban in Scotland, my colleague 
Iain Nicolson found that peak activity lasted 
for 15 minutes, and by 2.40am the display was 
almost over. Many of the meteors were very 
brilliant, with long, sometimes persistent 
trains. It was my bad luck to be in my Sussex 
home when the shower was at its best. Another 
Leonid storm occurred in 2001, but again 
I was under cloud! 

When will there be another really rich Leonid 
storm? Frankly, we do not know. It does however 
look as though the comet will be perturbed by 
Jupiter in the near future, and this may make 
really good meteor storms unlikely. They should, 
however, return at some time in future. 

There are also fireballs that are not associated 
with any meteor shower, known as sporadic 
fireballs. These can be as bright as the Moon and 
can occur at any moment - they are impossible to 
predict. Even a brilliant sporadic is infuriating in 
as much as it is impossible to analyse its spectrum 
in a laboratory to find out what it is made of. We 
have to depend upon very brief observations 
made spectroscopically during the last parts of a 
meteor's descent into the atmosphere. And here, 
we must make the distinction between meteors 
and meteorites again - with meteors there is 
nothing we can collect and examine later. 

Incidentally, Earth is not the only planet 
that can enjoy meteor displays. Mars, with its 
reasonably thick atmosphere, can certainly do 
so. On 7 March 2004, the Mars Exploration Rover 
Spirit recorded one with a long tail from the 
surface of the planet. 



"Mars, with its reasonably 
thick atmosphere, can 
certainly experience 
meteor displays" 



Chasing tails 



Meteors are unreliable things and there can be 
occasional surprises. For me, the October Draconids 
have usually been sparse - either the sky is cloudy 
where I am or I am somewhere else at the time! 
I keep on hoping. Meteor astronomy is fascinating, 
although it can be infuriating. Even when the 
conditions seem to be really good, the meteors 
can be scarce or non-existent. 

I was also unlucky with the 1999 Leonid display. 
We had expected a fairly rich shower, and indeed 
it did occur. It began at 2am on 18 November 
and though not as splendid as the earlier storms 
of 1833 and 1866 it was very spectacular, with 
a peak ZHR of well over 2,000. 



It has been suggested that there may be danger 
from meteor showers; this is quite definitely not he 
case. The debris in a meteor stream is so small that 
they cannot land intact, and will burn away 
at a height of at least 65km above the ground. 

Meteor observing is certainly fascinating. 
I suggest that you try your luck with the Perseids 
this month and then discover the next showers 
that will be visible in your area! © 




skyatnightmagazine.com 2012 



(&CELESTRON 

^ MEADE 

Sky-Watcher 



ASTRONOM1A 




MASSIVE CHOICE 

Arguably the largest 

range of telescopes 

. and accessories 

I on display in the 

\ South of England 



GREAT SUPPORT 

Aftersales service i 
backed by our ./ 
own workshop 
& engineers / 



+ . 



BEGINNER FRIENDLY 

Our experts are always here to help 
whether you're choosing your first telescope 
or need specialist advice 



And there's more... 

j f 1 Pnce Trodete - if V»^^ bo* 



GET STARTED 

Unlimited free help 

& advice to find the 

right telescope and 

get you up and 

running 





EDUCATIONAL USERS 

Astronomia is the number 
one choice for schools and i 
colleges, with dedicated 
services and special pricinq 

ASTRONOMIA 

246 High Street, Dorking, Surrey RH4 1QR 

Tel: 01306 640714 

www. astronom ia.co.uk 



22 



■"°S«rt 



This month's 
top prize: four 
Philip's books 

The 'Message of the Month' 
writer will receive four top 
titles courtesy of astronomy 
publisher Philip's. Heather 
Couper and Nigel 
Henbest's Stargazing 2012 
is a month-by-month guide 
to the year and you'll be 
able to find all the best 
sights with Patrick Moore's 
Guide to Stars and Planets. 
Stargazing with Binoculars 
by Robin Scagell and 
David Frydman contains 
equipment and observing 
guides, and you'll be 
viewing planets in no time 
with Peter Grego's Solar 
System Observer's Guide. 

PHILIP'S 



laSSw**"** I STARS AND 
1 PLANETS 
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MESSAGE OF THE MONTH 

Shall I compare thee to a summer's day? 



For weeks we at Bolton Astronomical Society had 
been planning our observation of the transit of 
Venus. We needed somewhere high up, as by the 
time the Sun would be visible in Bolton the transit 
would be well and truly over. So we settled on 
Winter Hill in nearby Horwich, and decided that 
we should meet up at 4.20am and travel in convoy. 
The evening before we checked the weather forecast 
and it was bleak to say the least, so the numbers 
dropped dramatically from 20 to just a handful. 

The next morning, all seven of us met up and 
travelled along the narrow road to Winter Hill, 
driving through thick fog and only just being able to 
see the road directly in front of us. It was bad but we 
continued. Upon reaching the summit we all stood 
facing roughly where the Sun would rise, but 
visibility ended 6ft in front of our noses! And that's 
the way it stayed for the whole hour and a half, 
though we stood there in hope. We did manage to 
catch the transit on a laptop that one of the members 
brought along, but wasn't quite the same. Nonetheless, 
We all felt that we had commemorated the historic 



Bolton Astronomical 
Society were in 
cloud nine 



event, and as you can see from the picture, we are all 
still smiling - even from the middle of a cloud! 
Dean Kos, Bolton Astronomical Society 

Dean, your commitment and enthusiasm does 
you all proud. The pioneering transit chasers of 
the 18th century would have thoroughly approved 
of your expedition. - Ed 




Class action hero 

Having been fortunate enough to watch the 
2004 transit of Venus from the UK, this time 
I was coincidentally in Brisbane visiting my son 
and his family. I was invited to my 7-year-old 
grandson's school to give a talk and demonstration 
to observe the transit. I used my 
10x50 binoculars to project an 
image, and there was so much 
interest among the pupils 
and staff that I had 
difficulty escaping! 

Someone else had brought 
in a 3-inch refractor, so I set 
this up and used it to take an 
image with my digital camera 
of the projection on the floor. 
I left them with the image, 
which appeared in the school 
newsletter, with the following: 
"We were very fortunate to 
have Alex's grandad set up a 



fabulous viewing of the transit of Venus, using 
a telescope brought in by Ella's mum. We have 
a terrific photo for those who are interested." 

I was delighted and gratified with their welcome 
and interest, together with their acute questions. 
Roger Samworth, Nuneaton 



Catch of the day 



Later on though we caught Venus away from the 
limb through gaps in the clouds, then lost it for 
third contact, then had about seven minutes of it 
crossing the limb in white light and hydrogen- 
alpha! I put my little Canon digital camera up to 



Gotcha! Spent 
the morning of 
6 June up at Culver 
Down on the Isle of 
Wight. There was 
nothing doing early 
on, as the gaps in the 
cloud were too small 
and fast-moving. 
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^ Posts from 
the forum 

http://forum. 
skyatnightmagazine.com 

BEGINNER BINOCULAR 
ADVICE 

I'm new(ish) to astronomy, 
and want to progress to 
using binoculars, not just 
my naked eye. I'm looking 
for some fairly good 
binoculars with 7-1 Ox 
magnification and a 
40-50mm aperture, so 
that they aren't too heavy 
or shaky in my hands. 
I also don't want very 
expensive ones. Any 
recommendations? 
Apple 15Pie 

Ask the store staff if you 
can look through them, 
not just at them. Look for 
signs of distortion near 
the edge of the field of 
view and for false colour. 
Astro Chav 

The best size would be 
10x50s. They are at the 
limits of weight vs holding 
and the lOx is fairly 
adequate for quite a few 
objects. Anything above 
lOx will need a tripod to 
keep the view steady. Two 
'must haves' for decent 
observing are fully 
multicoated optics and 
high-quality Porro prisms. 
Also stay away from 
'zoom (power)' and 
extra wide field of 
view features. These 
are offered at the cost 
of eliminating other 
important features and 
construction quality. 
MrQ 



the eyepiece and took this picture. It's a record of 
something that will stay with me until medical 
science gets me to 21 17. 
Mick Forsyth-Caffrey, via email 

The Italian (bodge) job 

Understandably 
there was no way 
I could take my 
10-inch Dob on the 
flight to Puglia, Italy, 
so I improvised with 
a monopod and 
binoculars to project 

a great view of the transit from the roof of a 'trullo'. 

David Liming, St Albans 

Chipping in 

Here are a couple of pictures of our successful 
transit observation meeting at the Rollright Stones 
in North Oxfordshire. The transit image was taken 
by John Vincent and the group shot was taken by 
Mike Appleton, both members of the Chipping 
Norton Amateur Astronomy Group. 
Robin Smitten, Chipping Norton Amateur 
Astronomy Group 





Love's labours lost 



At 4.30am on 6 June, I was standing next to the 
medieval relic on Sedgley Beacon Hill in the 
Midlands. I awaited the sunrise with my telescope 
up, filters on and camera at hand. All I needed 
were the two special guests - the Sun and Venus. 

There were no breaks in the thick cloud that 
lay across the sky, then the clouds turned orange 
and the morning sky was lit. But there was a 
glimmer of hope: above my head, blue patches of 
sky started to break out and began to make their 
way towards the horizon, and by about 5.30am 
the Sun started to break through. I watched as 
the Sun became clear in my eyepiece, then 
suddenly, there she was - Venus! 

The small black disc was at the bottom of the 
Sun's face. My heart began to race and my hands 
shook. I lasted about five seconds before the urge 
to grab the camera became too great. But I couldn't 
get it focused in time and the clouds swallowed 
the sight up again. The second time the clouds 




READERS' SCOPES 

Here is my Celestron NexStar 127 SLT, mounted 
atop a Celestron CG-5 AS-GT mount, as I found the 
NexStar's original altaz mount was prone to wobble 
too much in the wind. The photo shows it with a Canon 
EOS 600D DSLR at prime focus, on the seafront 
at Cleveleys, near Blackpool, where I imaged the 
difficult to see conjunction of Venus and Mercury 
- you can see it on the camera's live-view screen. 

I knew finding Venus would be tricky in broad 
daylight, so I pointed the mount north as best I could 
and using an appropriate solar filter I was able to 
track the Sun well enough. Fortunately, there was 
also a daylight Moon, so I could train the mount 
to track that as well. Finally, I asked it to go to 
Venus and there it was in the 25mm eyepiece, 
with Mercury twinkling brightly beside it. 

It's not every day that visitors to the beach 
come across a stargazer on the promenade, 
especially not in broad daylight. Folk would pass 
by, then stop, look at me and say, "If I don't ask, 
I'll never know." So much so I completely forgot 
to attach the counterweights! It was very rewarding 
to see the amazement light up their faces when 
I showed them the view, especially when they 
learned that this lot didn't cost the Earth. 
Dave Walker, via email 

Tell us about your scope! Email 
inbox@skyatnightmagazine.com 

thinned I trained my scope again. I was making 
fine adjustments with Venus just out of shot when 
my scope motor stopped moving! By the time I'd 
changed the batteries, my view was covered. I had 
one more clear spell, just as Venus was leaving, 
but it was too small to show up on camera. 

So it was over and, true to form, the Sun burst 
out of the clouds and stayed there all the way 
home. Was it worth it? About £50 in equipment, 
a day off from work, and a sleepless night - all 
for a five-second peep? I wouldn't have missed 
it for the world! 
Richard Knott, Wolverhampton 
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The big 

fcuuibfcer 

debate 

Have your say at 

http://twitter.com/ 

skyatnightmag 

t@skyatnightmag 
asked: With so many 
daylight hours this time of 
year what do you do 
instead of stargazing? 

With these lighter nights 
I use my time reading up 
on where things are, 
and how things are! 
@will7201 

Observe the Sun (when 
you can see it!) 
@sampsonsj75 

Get interested in the sky 
in the day! Full of lovely 
varied clouds! 
@Rehoboth_2622 

I buy more equipment 
ready for the darker nights 
@sdovey80 

White Night activity: 
catching up on back 
issues of Sky at Night, 
of course! 
©wdillon 

Try hard hard hard 
to design exciting 
school astronomy 
workshops to inspire 
the next generation 
of budding astrokids! 
@astrogirl30U 

Well I've being doing 
some DIY to get ready for 
the dark nights. I've built 
a pier in the garden can't 
wait to put it to use. 
@smcconnach 



The daddy of all delays 

I'm sure many of you had the same Venus transit 
experience as I did. I awoke on 6 June in the 
early hours, around 4am, excited to watch the 
much-anticipated transit of Venus. My scope 
and a hot flask of coffee were in place, only to 
fall foul to gloomy weather. Later that day my 
colleagues thought it would be funny to knock 
up this message, knowing all too well how my 
morning had fared. The weather may not have 
opened the curtains to reveal the show, but 
humour won the day! 
Jonathan Alessi, via email 



Due to clouds & rain 
showers, telescope 
viewing of the Venus 
transit is postponed 
until Dec. 8, 2125 . 1 



Sorry for the 
inconvenience 




Sharing the spectacle 

I very much 
enjoyed the 
2004 transit of 
Venus footage 
you included 
on your recent 
coverdisc (June 
2012 issue). 
I teach science 
at a high school 
in the Blue 
Mountains 
near Sydney 
and decided 
to set off with 
telescopes, cameras and the family to watch the 
transit at Siding Spring Observatory- a six- hour 
drive, which we did the night before. 

Waking up early on the morning of the transit, 
not a single star could be seen; the cloud cover was 
dense and low. But with only half an hour to go the 
sky opened up in all directions! We had our Coronado 
PST and Celestron NexStar 6SE with solar filter set 
up by 8am and all eagerly awaited first contact. 
Who would see the transit first? It was my sister, at 
the NexStar, then my father, gazing up at the Sun 
with solar glasses on. At last, through the PST, I saw 
Venus making a small dimple in the face of the Sun. 

As the transit continued through the day, more 
and more people came to watch: retirees, families 
and a bus of primary school children. The joy of 
watching the transit through my telescopes was 
supplemented by the joy of sharing the eyepieces 
with other keen observers. Over 100 people must 



have put their eyes to ours and others' telescopes, 
and the image of that little black orb against the 
Sun's disc will grace my memory forever. 
Matt Dodds, Blaxland, New South Wales, Australia 

Triumphant transit tour 

My wife and I organised a trip to the southwestern 
US timed to take in the annular eclipse of 20 May 
and the transit of Venus. We watched the eclipse 
from a cabin just outside Zion National Park, Utah. 
It started at 18.22 local time and was not quite 
finished as the Sun slipped behind a hillside 
opposite at 20.23. The weather was perfect 
throughout - I took a shot every five minutes with 
my Canon 40D, Sigma 150-500mm zoom lens with 
a 2x converter and Thousand Oaks solar filter. 

I then found out that there would be a partial 
lunar eclipse on 4 June, when we would be in the 
small town of Bluff, Utah. I managed to drag myself 
out of bed and rattle off a few shots of this too. 

For the transit, we were in Monument Valley on 
the border of Utah and Arizona. The hotel had a 
sunset viewing balcony, so I had the perfect position 
to set up and follow the transit from its start at 
4.05pm local time to sunset at 8.34pm, taking 
images every 15 minutes. Overall, a wonderful 
holiday with many memories, but it's fair to say the 
astro events will remain in our thoughts forever. 
Phil Randall, Mansfield and Sutton Astronomical Society 




Thanks to all our readers who sent in images and 
accounts of their transit observations. Reading 
them all compensated (a little) for the early morning 
cloud that obscured the view from my location 
on the day, in Cornwall. - Ed 



OOPS! 

• In 'Readers' scopes' on page 23 of June's issue, 
we gave the aperture of Adrian Dewey's refractor 
as 16 inches, when it should have been 6 inches. 

• On page 3 of July's issue we incorrectly stated the 
average Earth-Sun distance as 1.5 million km. The 
correct figure is 150 million km. 
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ASTRO CROSSWORD 



Number 28. Set by PERSEUS 
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ACROSS 

1 This type of photography just requires putting 
your camera up to a telescope's eyepiece. (6] 

3 The star Hadar is the brightest in the 

night sky. (5) 

6 Famous galaxy atlas. (3) 

8 A distant world beyond the Solar System. (9) 

12 Dobson, pioneer of the Dobsonian 

telescope design. (4) 

13 The time when darkness arrives. (8) 

16 Vast ring of Solar System detritus. (8,4) 

20 Field is the bane of many 

astrophotographers' existence. (9) 

22 Powerful explosion seen across the Universe 
(acronym). (3) 

23 Home of the Ring. (4) 

24 Can only see down to about mag. +6.5. (5,3) 

26 Magnificent comet, with a sweeping tail, seen 
in 2007. (8) 

27 Famous meteorite that fell to Earth over 
Mexico in 1969. (7) 

DOWN 

2 Space Shuttle orbiter for the STS-135 mission. (8) 

4 Summer night skies are often graced with 
these (acronym). (3) 

5 An atmospheric pheonomenon often seen 
around the Full Moon (4) 

7 The individual components of a lunar mosaic. (4) 

8 Cometary orbits are this in the extreme. (10) 

9 Hunter with the sparkly belt. (5) 

10 1 was the name of the US's 

first satellite. (8) 

11 The Bang is the period that marks the 

beginning of space and time. (3) 



12 Beam of radiation emitted by a 
supermassive black hole. (3) 

14 The main component of a star (8) 

15 A Martian day (3) 

16 Spacecraft used to take supplies to the 
International Space Station, (acronym) (3) 

17 The Moon's surface is home to large amounts 
of this element. (8) 

18 The Nebula is also known as Ml 6. (5) 

19 Optical assembly - a fancy name for the 

housing for a telescope's mirror or lens system. (4) 
21 Material thrown from the impact of an 
asteroid. (6) 

25 The Sun will one day swell to become a 

giant. (3) 

The solution to this crossword will be 
published in the September 2012 issue. 

Astro Crossword number 27 solution 
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Astrophotography: equipment made easy 

Your guide to the kit you need to image the night sky 
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A Venusian clouds 



NEIL PHILLIPS 

ESSEX, 11 MARCH 2012 

Neil says: "I particularly like the image because the 
cloud structure is quite complex, and the good seeing 
on the evening in question captured this very well." 

Equipment: Imaging Source DMK 21AU618.AS CCD 
camera, 245mm Newtonian reflector, NEQ6 mount, 
Antares 3x Barlow lens, Astronomik ProPlanet IR 742 
and Astrodon UV-Venus filters. 

Sky at Night Magazine says: "Venus is a deceptively 
difficult planet to image well, which makes Neil's set 
of images even more impressive. The cloud details are 
remarkable and the combination of the infrared and 
ultraviolet channels adds an interesting perspective." 

About Neil: "I find the planets particularly 
interesting because of their dynamic weather 
systems. In fact, amateur astronomers can 
still play a part in recording events that 
I professional astronomers can pick up on 
to study in greater detail." 



► The Moon and Mercury at dawn 



LUIS ARGERICH, ARGENTINA, 18 APRIL 2012 

Luis says: "The Moon was in the Circlet, a very 
well-known asterism in Pisces. It was a nice sight 
to the naked eye that started after 5am and lasted 
until sunrise." 

Equipment: Canon EOS 5D Mk II DSLR camera, 
24-105mm lens. 



• PHOTO \ 

! OF THE ! 
\ MONTH/ 
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► The solar disc 



PETROS LIATSOS 

ATHENS, GREECE, 22 APRIL 2012 

Petros says: "This photo is, in my 
opinion, the best of a series of 
photographs of the Sun I took 
during this period. There is 
intense activity due to the 
sunspots, which make 
the Sun look even 
more impressive." 

Equipment: Canon EOS 
500D DSLR camera, 
Sky-Watcher 80ED 
refractor, Baader 
AstroSolar safety film. 
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T Messier 106 






ALAN CLITHEROW 

KIELDER FOREST STAR CAMP, MARCH 2012 

Alan says: "1 particularly like the image because the 
closer you look at it, the more you can pick out tiny faint 
background galaxies stretching into the far reaches of 
space, which 1 think is fascinating." 

Equipment: Atik 314L monochrome CCD camera, 
Sky-Watcher 190MN DS-PRO Maksutov-Newtonian 
telescope, Celestron CGEM mount, Atik filter wheel, 
Astronomik LRGB CCD filters. 






• 
• 


A The aurora over Alaska 


DENNIS ASHTON 

McGRATH, ALASKA, 9 MARCH 2012 

Dennis says: "1 have been waiting for 69 years to see the Northern Lights fill 

the sky! Here the aurora seems to resemble green flames leaping from the trees 

in front of Venus and Jupiter." • 
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KEN MACKINTOSH 
HORSHAM, SUSSEX, 
NOVEMBER 2011 

Ken says: "I didn't really 
think I had captured 
enough Olll and Sll data 
initially. However, the 
image stood up well to 
some strong stretching, 
which enabled me to get 
a pretty good balance in 
all three colour channels." 

Equipment: Starlight 
Xpress SXVR-H18 CCD 
camera, Sky-Watcher 
190MN DS-PRO 
Ma ksutov- Newtonian 
telescope, EQ6 mount. 




< The Milky Way 



MARTIN CAMPBELL 
FRENCH PYRENEES, 2011 

Martin says: "Each panel consists of five frames of five minute 
exposures. A host of deep sky and Messier objects can been seen in 
the mosaic, including the bright nebulae M8, M16, M17 and M20." 

Equipment: Modified Canon EOS 50D DSLR camera, Canon 85mm lens. 
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A The North America Nebula 



JAMES L McCONNACHIE 

AYRSHIRE, SCOTLAND, 13 APRIL 2012 

James says: "The North America Nebula has always 
been a favourite of mine, both for wide-field and 
close-up imaging. Here we have the lower half of the 
nebula, which I believe is the most dramatic area." 

Equipment: Modified Canon EOS 400D DSLR camera, 
Sky-Watcher 190MN DS-PRO Maksutov-Newtonian 
telescope, Celestron CGEM mount, Astronomik CLS 
clip filter, Astronomik H-alpha 12nm clip filter. 

A Messier 3 



TOM HOWARD 

CRAWLEY, SUSSEX, 15 APRIL 2012 

Tom says: "In many ways, I prefer the globular cluster 
M3 to its brighter cousin in Hercules, and a recent 
observation of the cluster inspired me to capture 
an image of it. This is the result, which is from two 
hours of exposure." 

Equipment: Nikon D7000 DSLR camera, Meade Series 
5000 5-inch refractor, EQ6 mount. 
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ENTER TO WIN A PRIZE! 



We've teamed up with Astronomia to offer the winner of next month's best Hotshots 
>M I A ' ma 9 e a fantastic prize. The winner will receive a Celestron X-Cel LX 2x Barlow lens, 
a great accessory enabling you to boost the magnification offered by your eyepieces. 

www.astronomia.co.uk • 01306 640714 
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In August the ' 
celestial fireworks 

WORDS: GEERT BARENTSEN 



Shooting stars are a traditional 
highlight of warm summer 
nights. Every year, in the 
period from late July to the 
< end of August, we're treated to a 
| display of fast, bright and colourful 
g meteors. Many grasp this opportunity 
o to introduce friends and family to 
| astronomy, as the spectacle is easy 
^ and fascinating for all to enjoy. 



! night sky \a 
ere's our guide on how to see them 



The annual display is caused by the 
Perseids meteor shower, which returns 
every year around 12 August as Earth 
passes through the same meteoroid 
stream. Our atmosphere is bombarded 
by particles of dust left behind by 
Comet 109P/Swift-Tuttle, causing 
short-lived streaks of light to flash 
across the heavens. Seasoned stargazers 
may remember the great Perseid displays 



of the early 1990s, around the time 
when the parent comet returned to 
the inner Solar System. 

This comet is not due back until 
2126, yet the Perseids have continued 
to surprise observers by showing 
strong activity in recent years. Turn 
the page to find out how well the 
Perseids are understood and how 
you can help to observe them. ► 



skyatriightrnagazine.com 2012 




THE SCIENCE OF THE PERSEIDS 



METEORS APPEAR WHEN Earth's atmosphere 
is hit by particles of extraterrestrial dust, called 
meteoroids. The particles tend to be small - rarely 
bigger than a grain of sand - but they move 
extremely quickly. The meteoroids that give rise 
to the Perseids collide with our atmosphere at a 
whopping speed of 210,000km/h, fast enough to 
cover the distance between London and Edinburgh 
in just nine seconds. The effect of such a high-speed 
collision is a flash of light, which we call a meteor. 

The mechanism that produces the light is 
called ionisation. The violent collisions between 
meteoroids and air molecules strip atoms in the 
upper atmosphere of their electrons, creating 
ions; the electrons and ions quickly recombine, 
and when they do, they emit light. 

Earth's atmosphere is continuously bombarded 
by meteoroids, but their number varies widely 
throughout the year. The reason for this is simple: 
certain regions in our Solar System contain more 
material than others. These areas are called 
meteoroid streams, and their main source is comets. 

Comets are small icy objects that usually reside 
on circular orbits in the cold outer regions of the 
Solar System. The gravitational pull of the giant 
planets occasionally throws some of these bodies 
into an elliptical orbit, pulling them closer to the Sun. 



The parent comet of the Perseid stream is 
109P/Swift-Tuttle. With a diameter of 26km, 
Swift-Tuttle is the largest object known to have 
visited Earth's orbit on a regular basis for many 
thousands of years. Like other comets, it's thought 
to be composed of a loose collection of ice, dust 
and fragments of rock. 

As Swift-Tuttle approaches the Sun - which 
happens approximately every 130 years - the ices 
within it sublimate, liberating some of the dust and 
rock within. This causes debris to be distributed in 
a long stream along the trajectory of the comet. 

"A Perseid could cover the 
distance between London and 
Edinburgh in nine seconds" 

The meteoroids inside the stream move on 
nearly parallel trajectories. This means that when 
Earth encounters a stream, meteors appear 
to originate from the same direction in the sky. 
This is called the radiant. The radiant of the 
Perseids is located in the constellation of Perseus, 
which is how the shower gets its name. 
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In order to predict Perseid activity, scientists have 
built computer models to simulate the birth and 
evolution of the stream of debris. This is difficult, 
because the models require precise knowledge of 
the trajectory of the comet throughout its history. 
Moreover, they need to predict exactly how dust 
will be expelled from the comet and how it will 
revolve through the Solar System. To calibrate and 
test these models, scientists depend on historical 
reports of meteor showers. But such records are 
notoriously hard to analyse, because it's often 
only the most spectacular stories that survive the 
passage of time - and these do not necessarily 
provide an accurate picture. 

This changed in the 1980s, when amateur 
astronomers across the world united to form 
the International Meteor Organization (IMO). 
They agreed upon a standard method to observe 
and analyse meteor activity with the naked eye. 
This resulted in a large database of visual meteor 
observations, enabling the models to be improved. 

Modern discoveries 

The Perseid stream is now thought to consist of 
two components. The background component 
consists of meteoroids ejected hundreds or 
thousands of years ago. The orbits of these 
particles have dispersed widely over time, due 
to the perturbing effects of the giant planets and 
solar radiation. Such meteoroids can cross Earth's 
orbit at different positions throughout July and 
August, and are responsible for the broad annual 
peak, which reaches a zenithal hourly rate (ZHR) 
of 90 meteors per hour around 12 August. 

The second component consists of dust released 
during more recent passages of the comet through 
the inner Solar System. This young dust is still 
concentrated in narrow trails. Encounters with such 
trails are rare, but when they occur we may observe 




What is the 



The zenithal hourly rate (ZHR) is the 
gold standard for meteor activity. It's 
the number of meteors an observer 
would see per hour under a perfect 
sky with the radiant at the zenith. If 
there is haze, clouds or any kind of sky 
illumination, either from artificial lights 
or the Moon, the observable number 
of meteors is significantly lower. 



A perfect sky is defined as one 
dark enough for mag. +6.5 stars to be 
visible. In practice it's rarely possible 
to see stars fainter than 5th or 6th 
magnitude, causing a considerable 
fraction of the faintest meteors to be lost. 
As a rule of thumb, you can divide the 
ZHR by half to get a realistic estimate 
of the maximum observable rate. 




a A Perseid meteor blazes 
across the night sky with 
a typical green trail 



T Swift-Tuttle's path takes 
it beyond the orbit of 
distant planet Neptune 



enhanced rates for periods of approximately an 
hour. Earth has encountered young Perseid trails 
on several occasions in recent years, most recently 
in 2009, when the shower surprised observers by 
reaching a ZHR of 200. Similar encounters are 
anticipated in 2016 and 2028, when the gravitational 
pull of Jupiter is expected to shift young trails into 
Earth's path. Enhanced activity is not expected in 
2012, but this does not rule out new surprises. ► 
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OBSERVING THE PERSEIDS 



BEFORE YOU HEAD out observing you should 
look for a suitable dark-sky site. Your backyard 
might do, though city dwellers may prefer camping 
or staying with friends in the countryside. Such 
organised watches are ideal occasions for 
astronomical camps or summer parties. 

An essential part of preparation is making sure 
that you're going to be comfortable throughout. 
Take a suitable camping bed or sun lounger with 
you, wrap up warm, pack plenty of food and 
drink, and don't forget the insect repellent! Once 
at your site, allow at least 20 minutes to let your 
eyes adapt to the dark and avoid facing artificial 
lights or the Moon. 



What to expect 



o 

59 

LLJ X 

3 % 

< pf 



3 z 



From 8-15 August you may expect to see a meteor 
every few minutes. All Perseids will appear to 
emanate from the radiant, located between the 
constellations of Perseus and Cassiopeia. This 
radiant is purely a perspective effect. In reality the 
meteors all move on parallel trajectories, but the 
elongation of the trajectories to infinity appears 
as a meeting point in the sky. 

There is no need to face the radiant directly: the 
optimal place to watch is roughly 20-40° away. 
Try to centre your field of view at around 50-70° 
elevation, where the sky is darker. 

Perseids can be seen throughout the night, but 
the observable rate is roughly twice as high after 
midnight. The reason for this is linked to Earth's 
rotation. As our planet spins on its axis during the 
course of the night, our side of the planet becomes 



Imaging meteors 

Any camera with a manual mode for long 
exposures can be used to image meteors. Simply 
place the camera on a tripod, open the lens as 
wide as possible (choose the lowest f/number' 
and focus on a bright star. 

An effective strategy to catch Perseids is to 
use a wide-angle lens, aimed about 20-30° 
from the radiant and 40° above the horizon. You 
will want to take long exposures to increase the 
chances of catching a meteor. Experiment with 
different exposure times, ranging from 30 seconds 
to several minutes. If the exposure is too long, 
noise and light pollution will accumulate in the 
image and wash out any meteors. 

Photographic cameras only allow the brightest 
meteors to be captured; a more sensitive method is 
to use a CCTV surveillance camera. Popular brands 
include Mintron and Watec. Combined with a 
6mm, f/0.8 lens, a surveillance camera will pick 
up faint meteors across a large field of view. 

You can find more tips on how to photograph 
the Perseids in our imaging guide on page 56. 
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ever better orientated towards the meteoroid stream. 
The radiant gains elevation during the evening and 
approaches the zenith just before morning twilight. 
When a meteor appears, try to memorise its 
path, then trace the meteor back as an 
imaginary line to see whether it intersects 
with the radiant. If it does, you saw a 
Perseid! You may expect to see roughly 
10 meteors per hour that do not fulfil 
this criterion. These are sporadic meteors. 
You may also notice a persistent green 
glow in the wake of the meteors, lasting 
up to 10 seconds. This glow is produced 
by ionised oxygen atoms, a feature that 
is only seen in fast-moving meteor 
showers like the Perseids. Bright meteors 
may occasionally show other vivid colours, 
depending on their chemical composition. 
For example, sodium produces a yellow 
colour, magnesium a blue-white. 

The brightest meteors are called fireballs. 
The IMO defines a fireball as a meteor that 
is brighter than mag. -3.0. If you are lucky 
enough to see one, it's particularly useful to 
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METEOR MAGNITUDES 

You can estimate the magnitude of the meteors you 
see by comparing them against the brightness of 
the following reference objects. 

Venus: mag. -4.0 

Jupiter: mag. -2.0 

Vega: mag. 0.0 

Polaris: mag. +2.0 

Faintest star in Ursa Minor: mag. +5.0 



meteor scientists if you record the precise 
time and trajectory of the event. You can 
record your sightings using a piece of paper 
or a voice recorder. Also write down the time 
you began watching, when you stopped and 
any breaks you have. Give time labels at least 
every 15 minutes. It's not necessary to record 
the precise time of each meteor: just a regular 
time label will do. 

The darker the sky, the more meteors you can 
see. If your records are to be any use in contributing 
to scientific analyses, it's necessary to estimate the 
limiting magnitude of the sky, which is defined as 
the magnitude of the faintest star that your eye can 
detect. If you watch the Perseids as part of a group, 
it's essential that everyone records their meteor 
counts and limiting magnitude independently, 
as everyone's eyesight is different. 

Detailed instructions for carrying out visual 
observations and filing a report can be found on 
the IMO website at www.imo.net. Enjoy the show! © 



Observing checklist 



amp and cold. 



► A waterproof sleeping bag. Even in summer this is 
*- best way to keep yourself dry and warm all ^n, 



'W&* \*V thin '<*« « better than 
ago2rn^ r hea,rtraPPSdbef — '^rsis 



► Food and drink. Avoid hot drinks, which 

expand your blood vessels and c Q ; end up 
making you feel colder. P 

vsron. If you don't own one, make one 
us.ng a normal torch and some red tape. 

►A voice recorder. Practise pressing 
fnengh, buttons in the dark, though 
and take spare batteries. 



When and 
where to look 

This year's Perseids display is expected to peak 
within a few hours of 2pm BST (1pm UT) on 
12 August, reaching a ZHR of 90. For observers 
in Britain, this means that the best viewing wjll 
be late on the 11/1 2th and early evening on the 
12/13th. Don't ignore the surrounding nights, 
however, or panic if you have other.commitments 
that weekend. Excellent ZHRs exceeding 20 can 
be expected from 8 August through to the 15th. 

Although the Moon is a waning crescent on 
12 August, it will only be three days after the 
last quarter and still quite bright. The Moon will rise 
along with Jupiter at around lam BST (12am UT) 
over the northeastern horizon, located in the 
constellation of Taurus. To increase your chances 
of catching faint Perseids, avoid facing this direction. 

Find a chart showing the radiant's location in the 
night sky in The Sky Guide on page 50. 



The Perseids can be seen 

all month, but they're at 

their best on 11-13 August 
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BEGINNERS' GUIDE TO 

ASTRONO/vV 

Packed with practical advice on how to begin exploring an 
enjoying the wonders of the night sky, the Beginners' Guide 
to Astronomy from Sky at Night Magazine is a must-read for 
all new and curious stargazers. 

With expert guidance on binoculars and telescopes, star 
charts and diagrams to help readers navigate their way 
around the constellations and tips on how best to observe 
planets, stars and deep-sky objects, the Beginners' Guide to 
Astronomy is an inspiring springboard into the hobby of 
astronomy and all that the Universe above us has to offer. 

ORDER TODAY 

0844 844 0254 

PLEASE QUOTE BGSKP87 

*UK subscribers to Sky at Night Magazine can receive free postage on our special editions; wh 
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outside of the UK will be: £8.99 (UK}, £1 0.90 (Europe), £1 1 .80 (Rest of the world). All orders art 
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Herstmonceux 



The programme 
ncludes... 

Telescope Tours 

Viewing (weather permitting) 

planetarium shows 
trade stalls 
lectures 

• radio astronomy 

• astronomy societies 

• raffles 

• camping under the stars 

(booking essential) 

• beer tent & refreshments 

• family activity fun day 
hands-on science fun. 



Guest speakers 
include... 

• Dr Robert Smith 
(University of Susse. 

• Dr Paul Roche 
(Faulkes Telescopes) 

• Dr Serena Viti (UCL) 

• Nik Szymanek (astro imager 
and astronomy author) 

• Other speakers TBC 
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- 14" 1/8 ACF £9,999 ; 
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RC 8" -f/8 Carbon Fibre £1119 Newtonian 10" -f/4 £529 
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RC 10" -f/8 Carbon Fibre £2279 





Lightswitch 6 & 8 

The Only Serious Self-Aligning 
Telescopes on The Market Today 

The Ultimate GOTO 
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Excitement builds as 
the most capable Mars 
lander-since the Vikings 
reaches the Red Planet 



Curiosity 



ARRIVES AT 




1 cience-fiction writer JG Ballard's 
sardonic reaction to the first 
manned Moon landing was, 
"If I were a Martian - I'd start 
running now!" For any hypothetical 
inhabitants of Mars, 6 August 2012 might 
be the day to take that advice seriously. 
Up in the pink Martian sky a flying saucer 
on rocket jets will carefully lower a large 
wheeled vehicle to the dusty surface. 
Humanity's presence on the Red Planet 
will have just been upgraded - big style. 
NASA's 10-instrument Mars Science 
£ Laboratory (MSL), also called Curiosity, 
y incorporates a complete analytical 
S package within its 980kg structure, not 
3 to mention a high-definition 3D camera 
| system and ultra-fast broadband links 



home. Powered by a nuclear battery, this 
Mini Cooper-sized vehicle comes complete 
with a robotic arm and laser beam. 

Curiosity will join three operational 
orbiters - ESA's Mars Express, and NASA's 
Mars Odyssey and Mars Reconnaissance 
Orbiter - plus the remaining NASA rover, 
Opportunity, which is currently exploring 
Endeavour Crater. 

It will benefit from these missions 
in various ways. The orbiters enable 
an 'interplanetary internet', to relay data 
from Curiosity back to NASA's Deep Space 
Network at a rate of 250Mbps, comparable 
to terrestrial fibre optic broadband. And 
the spy-satellite class Mars Reconnaissance 
Orbiter, able to resolve individual 30cm 
boulders on the Martian surface, has 



allowed mission planners not only to 
select a landing site, but precisely map 
out the rover's driving routes. 

Built to last 

Curiosity's design builds on the golf- 
cart-sized Mars Exploration Rovers, 
especially in power terms. Reliance on 
solar arrays meant that wind-blown dust 
could render the rovers dangerously 
underpowered, so they were forced 
into hibernation each Martian winter. 

"Curiosity's radioisotope thermoelectric 
generator produces about HOW of 
electricity - not much more than a 
light bulb," says Ashwin Vasavada, 
MSL deputy project scientist . "But 
while not bountiful, this power ► 
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► supply is constant and independent of weather. By 
storing this energy in a battery each night, we can 
use it at a faster rate in the daytime to power our 
beefy wheels, arms and laboratory instruments. 
Additional heat from the generator is pumped 
through the rover body through fluid-filled tubes, 
which allows the rover and its instruments to 
survive the Martian night and winter." 
Curiosity's mission 



a Scientists lower the 
descent stage onto 
Curiosity for integration 
at Cape Canaveral 



E also builds on that of its 

5 predecessors: the rovers 

§ Spirit and Opportunity 

i succeeded brilliantly in 

£ proving that liquid water 

^ was once present on the 

9. Martian surface. "For 

a. 

< Curiosity we have formulated another 

z _ clear hypothesis to test," adds Vasavada. 

£ "Was Mars once habitable?" 

5 It's a big question, one that requires a lot of 

§ resources to give a definitive answer. So Curiosity 

z will be the largest unmanned payload ever placed 



"We have a clear hypothesis 

for Curiosity to test: was 

Mars once habitable?" 



on another planetary surface by far, a third larger 
than the immobile Viking landers of 1976. 

"To give an idea, Curiosity's 4.5m-diameter 
heatshield is bigger than that of the returning 
Apollo capsules," says Ravi Prakash, who helped 
design MSL's entry, descent and landing system. 
"At the same time we had to greatly improve 
landing accuracy." While the Mars Exploration 
Rovers had a landing 'ellipse' - the area it would 
land in with 99 per cent certainty - some 100km 
across, Curiosity's measures just 20km by 7km. 
After travelling 570 million km, that's the 
equivalent to threading the eye of a needle from 
a few dozen kilometres away. 

The bold Curiosity drop 

Launched on an Atlas V rocket from the Kennedy 
Space Center on 26 November 2011, Curiosity is 
currently nestled oyster-like within a backshell and 
heatshield, cruising to Mars at an Earth-relative 
velocity of 12km/s. Like a racing car switching lanes, 
Curiosity's orbit is gradually expanding to meet 
Mars in its orbital path, undergoing up to six course 
corrections until just a few hours before planetfall. 
Prakash compares it to "tweaking the path of an 
arrow in flight to make sure it hits the centre of the 
target". The rover's Radiation Assessment Detector 
stays on to measure radiation levels in interplanetary 
space, assessing the risks for future astronauts. 

So far, so standard. Curiosity's descent is where 
it all changes. Ten minutes before entering the 
Martian atmosphere it ejects its cruise stage and 
a backshell thruster flips the heatshield to face 
the atmosphere. "Curiosity's backshell then ejects 
a pair of tungsten blocks to off-centre its centre 
of gravity," explains Prakash. "Instead of falling 
straight down it becomes flyable, with a pronounced 
angle of attack. Onboard thrusters perform banking 
manoeuvres to stay on target and compensate for gusts 
of wind. The thrusters react to a gyroscope-based 
inertial measurement unit, the control algorithm 
of which is actually derived from Apollo." 

Heatshield temperature is expected to peak at 
2,100°C. Once guided entry is complete, Curiosity's 
backshell will eject more weights to rebalance its 
centre of gravity before its parachute opens at about 
11km above the surface. The heatshield will eject at 
this point so that filming of the descent can begin. 
Measuring its descent 
by radar, the backshell 
plus parachute separates 
from the rover at an 
altitude of about 1.4km. 
The rover remains attached 
to a descent stage, slowed 
by eight retrorockets. At 
about 20m from the surface, nylon cords lower the 
rover gently to the ground - the so-called 'sky crane' 
manoeuvre - before the descent stage jets away. 

This seemingly Heath Robinson system was the 
best solution available, explains Vasavada: "Airbags 
or a landing platform wouldn't work for such a large 
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payload - they'd end up weighing as much as the 
rover. Instead the sky crane employs Curiosity's 
own suspension to take the touchdown load - it's 
already designed to take its own weight when 
bouncing over rough terrain." 

The scariest thing about landing? It's all automatic. 
"It takes about 14 minutes for a radio signal to travel 
one way between Earth and Mars," says Prakash. 
"The landing itself takes about seven minutes, during 
which thousands of things have to work right. So we 
can't intervene directly. Where mission controllers 
come in is really in advance of landing, making 
sure Curiosity is right where it should be." 

Down, rover 

Curiosity will touch down on an ancient alluvial fan 
within Gale Crater, which is dominated by a central 
sedimentary mound. "Its scenery is going to change 



the way that people think of Mars," says Ryan 
Anderson, a Gale Crater expert who also works on 
Curiosity's ChemCam laser. "Previous missions 
have been forced to land in flat parking lots, but 
now we'll be at the base of a mountain, with crater 
walls towering in the distance all around." 

Around 200 or so of MSL's 350-strong science 
team will gather at the Jet Propulsion Laboratory 
in California for the landing. "We'll devote the first 
week or so to a fairly intense system of checkouts 
of rover systems," says Vasavada. "Then we'll make 
some decisions about our first scientific priority. No 
matter where we land we're going to have months 
of driving to get to the base of the mountains 
where the real science begins, but there might be 
something interesting right in front of us first." 

One mystery likely to be answered by Curiosity 
early on is whether methane is present in the ► 
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a Curiosity's ChemCam 
laser, invisible in real life, 
will help to identify the 
composition of rocks 



► Martian atmosphere - the gas is associated with 
volcanism and biological processes on Earth. The 
Sample Analysis of Mars (SAM) instrument, a tool 
the size of a microwave oven, can chemically analyse 
atmospheric gases as well as solids. 

Dreams in dust 

Other discoveries could take longer: the rover 
moves at a top speed of 144m/h, but in hazard 
avoidance mode it drops to less than half of that. 
"That's a good thing in terms of keeping the vehicle 
safe," says Anderson. "There isn't an engineer with 
a joystick driving in real time: we get the images 
from the previous day then send the rover 
commands to drive on - safely." 

The expert ^^^^^^^^^^^H 

Ashwin Vbsavada, Mars Science Laboratory deputy project scientist 



The ChemCam laser, along with the X-ray 
spectrometer on the rover's arm, will be a useful 
means of deciding which rocks to examine more 
closely, bearing in mind that full-scale laboratory 
examination will be a lengthy process. 

"It should take about three days to complete sample 
analysis," notes Paul Mahaffy, SAM's principal 
investigator. "This includes breaking rocks into 
powder, heating up the rocks in an internal oven 
and performing analysis using its mass spectrometer, 
tunable laser spectrometer or gas chromatograph. 
Plus a day at the start to warm up the robotic arm. 

"But we'll have sensitivity down to a few parts 
per billion, to detect the hydrated minerals or the 
organic compounds life would need to exist, or 



Why fly this new, 
larger class of rover 
to Mars instead 
of sending more 
rovers like Spirit 
and Opportunity? 
There are compelling 
arguments either 
way - the diversity 
of Mars is much 
greater than we thought. We could have said 
'Let's send a dozen Mars Exploration Rovers' 
and the science team would have no problem 
coming up with a dozen interesting places. 

The alternative is to look at a single site much 
more deeply. One of the scientific capabilities 
necessary to really bring our understanding to 
the next level is to take a mass spectrometer 
back to Mars, similar to that of Viking but 




much better - almost 40 years later, we're 
capable of doing very detailed chemical 
analyses, including for organic molecules. 
But then you have to build a rover big enough 
to carry it, and give the rover tools to deliver 
rocks and soil to that mass spectrometer. 

So might Curiosity be described as 
'Viking on wheels'? 

Curiosity is certainly the most capable lander 
mission since the Vikings, but there are 
significant differences. Foremost, the Viking 
landers attempted to detect extant life. Since 
that time, Mars exploration has taken a more 
measured and systematic approach to 
understanding the possibility that life ever 
took hold. Curiosity's role is to determine 
whether the ancient environments recorded 
in the rocks at Gale Crater were capable of 



supporting life. It's a broader investigation: 
we'll learn about the climatic history of Mars, 
the availability of water and organic materials 
that life requires, the hazards to life and the 
ability of a place like Gale Crater to preserve 
all that evidence, billions of years later. 

Why do you and your team switch to Mars 
time for the start of the mission? 

The Mars orbiters that relay data back to 
Earth make passes at specific times, downlinking 
the day's data at 3pm and then uplinking 
commands around 9am the next morning. 
The best way to maximise efficiency is to 
stay on Mars time - which means going to 
sleep 37 minutes later each day. It's difficult 
to keep up. To do our best for the taxpayer 
we maintain it for 90 Martian days, or 'Sols', 
then switch back for the sake of our social lives! 
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UNDER THE HOOD OF THE CURIOSITY ROVER 



1. WHEELS 

Each of the rover's 0.5m-diameter aluminium 
wheels has its own driver motor and can 
help excavate soil; the corner wheels are 
also equipped with steering motors. 

2. POWER SOURCE, ANTENNAS AND DAN 

Heat from the radioactive decay of 4.8kg of 
plutonium dioxide is converted into a steady 
HOW of electricity. On the corner is MSL's 
high-gain antenna, which links it to the 
orbiters. Beneath it is the Dynamic Albedo 
of Neutrons (DAN) instrument, which 
prospects for subsurface water. Two 
further antennas receive orders from Earth. 



3. INTERNAL LAB - CHEMIN AND SAM 

Samples are examined by two internal 
instruments: the Chemistry and Mineralogy 
(CHEMIN) experiment uses X-ray diffraction 
to identify their mineral make-up, while the 
Sample Analysis at Mars (SAM) instrument 
analyses the chemistry of gases produced when 
samples are cooked in the onboard ovens. 

4. SUSPENSION AND RAD 

The 'Rocker-boogie' suspension system keeps 
all six wheels on the ground, even on uneven 
terrain. The Radiation Assessment Detection 
(RAD) instrument looks for charged particles 
on the surface to assess its current habitability. 



5. HEAD - CHEMCAM AND MASTCAM 

The large round optical system is the ChemCam, 
a laser to vaporise rock surfaces and a scope 
to analyse the resulting flash. A pair of square 
high-definition cameras form the MastCam, 
co-designed by James 'Avatar' Cameron. They 
provide panoramas and close-ups individually, 
and combine to create 3D views. The rover's 
mast is 2m tall to give an 'astronaut's eye view'. 

6. HINGED ARM 

The arm can extend 2m from the rover body. 
It bears the Alpha Particle X-ray Spectrometer 
and Mars Hand Lens Imager microscope, as 
well as a drill, brush and scoop. 



isotopic variations to help characterise the state of 
the ancient Martian atmosphere - and whether 
it could have sustained liquid water for long 
periods of time." 

Curiosity's prime mission is due to last for 
687 days - a Martian year - by which time it should 
have ascended the mound's canyons to scrutinise 
the geological records bound up in its layered rock. 
All likely routes have already been mapped out, 
and dangerously high slopes and thick dust regions 
have already been identified. Is it still exploration 
if you're following a high-resolution map? 

"It's true we're not doing pure exploration, going 
into the unknown, but that's a good thing," responds 
Vasavada. "The previous decades of exploration 
enabled us to find the best place on Earth to test 
our habitability hypothesis, and go and do great 
science. Now of course I have to admit that we'll be 



surprised. As well as we think we may know Mars, 
we don't. And, of course, that's why we go there." 

In June, NASA announced that Curiosity's drill 
had been contaminated by small amounts of Teflon, 
and that this may in turn contaminate any soil 
samples gathered. NASA's John Grotzinger explains 
that this is not a fatal blow: "The material from the 
drill could complicate, but will not prevent analysis 
of carbon content in rocks by one of the rover's 10 
instruments," he says. "There are workarounds." 

The good news is that Curiosity's power supply 
will last decades, in theory. Could the rover welcome 
astronauts to Mars one day? Not necessarily. Vasavada 
expects that its mechanical parts will wear down in 
a similar fashion to the Mars Exploration Rovers. 
"We hope it'll last for several years. Rather than 
leaving the crater, our scientific goals would have 
us continue to explore this large mountain." © 
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CERTIFICATE OF HIG 
EDUCATION IN ASTRONOMY 

BY EVENING STUDY AT UCL 



Undergraduate Certificate 
in two years of part-time 
study beyond the level of 
ordinary evening classes 

No subject-related A-level 
requirements 



UCL's Physics and 
Astronomy Department 
is top-rated for teaching 
and research 



One evening per week 
at UCL from 6pm to 9pm, 
near Euston Station 

Regular practical 
classes at our superbly* 
equipped Observatory 
at Mill Hill (below) 

For keen amateur 
astronomers, teachers, 
and anyone interested . 
in learning more about 
astronomy 



To receive our information pack call Christine Johnston on 020 7679 3943 

or email to astrocert@ucl.ac.uk or see our website 

www.phys.ucl.ac.uk/certificate 



ASTRONOMY FOR ALL 

LAWRENCE HOUSE ASTRONOMY & SPACE SCIENCE CENTRE 



A unique educational 
establishment 

Taught Astronomy for all ages, 
all levels: group/class/personal 
tutorials. 

i Adult education - Introductory 
& Advanced 



>KS2, KS3, KS4 courses 



& Teacher INSET 



Public Lectures 

• Astrochemistry/Planetary 
Geology 

• Special Interest Groups 

• Residential courses: e.g. 9-11 
November 2012; short course 
w/B+B - 2 nights package - 

i please enquire for details 



CLASSROOM I LECTURE THEATRE I PLANETARIUM I OBSERVATORY 
!.A.S. Fylde Coast Lanes. 

www.astronomyforall.co.uk | nick@astronomyforall.co.uk 




Observing the Sun through an h-alpha filter is an incredible experience.. 



Solarscope manufacture complete h-alpha telescopes available in 
unobstructed 50mm and 60mm apertures as well as a range of h-alpha 
filter systems which can convert your existing astronomical telescope into a 
high quality solar instrument. H-alpha filter systems are available in 
unobstructed 50mm, 60mm, 70mm and 100mm aperture sizes. 

The dedicated Solarview (SV) telescope range provides you with 
everything you need to observe the Sun in h-alpha apart from a mount and 
clear skies! These solar instruments are manufactured to the highest 
quality and will give you views of our nearest star which will literally take 
your breath away. 





The solar filter system (SF) range consists of a totally unobstructed front mounted etalon with a matching rear mounted blocking filter which fits 
into your telescope's eyepiece holder. A custom made adapter plate is used to securely mount the etalon over the front of your telescope. Using 
laser industry techniques our filter systems are manufactured to the highest optical tolerances. 



Solarscope 



Prestige hydrogen-alpha solar filters manufactured in the Isle of Man 

For information on Solarscope filters Contact: Ken Huggett 

07624 435572 info@solarscope.co.uk www.solarscope.co.uk 
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RED 

LIGHT 

FRIENDLY 



This sky guide is designed 

to be readable outside 

under red light 



I 



It's rime for Hie annual Perseid 
meteor shower and this 
year the Moon's interference 
shouldn't be too bad. If the 
weather is good, stand by for 
some real celestial fireworks. 




OUR STARGAZING EXPERTS 



PETE LAWRENCE 

As well as writing The Sky Guide, Pete can be 
seen on BBC TV's The Sky at Night every month. 
Turn to page 60 for his guide to photographing 
meteors - just in time for the 2012 Perseids. 

PATRICK MOORE 

The presenter of The Sky at Night writes our 
Moonwatch column on page 59. A renowned 
lunar observer his map Ijelped early Russian 
probes reach the Maori. 

CAROL LAKOMIAK 

Carol lives in Tomahawk, Wisconsin, where 
she bravely goes out observing even when 
the local wolf pack can be heard howling! 
She shares her sketching tips on page 58. 

STEVE RICHARDS 

Steve is passionate about observing deep space 
and likes nothing more than taking images of 
distant galaxies - follow his Deep-sky tour oh 
page 56 to find a host of fascinating objects. 
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HIGHLIGHTS 

Your guide to the night sky this month 

This icon indicates a good photo opportunity 



1 WEDNESDAY ► 
Mag. -4.2 Venus is visible 
low in the morning sky to 
the east-northeast. About 
2° (four full Moon widths) to its 
upper left is mag. +3.0 star Zeta 
(£) Tauri. The supernova remnant 
known as the Crab Nebula lies 
1 ° above the star. 



6 MONDAY 
S^ Mag. +8.3 minor 
^^ planet 4 Vesta 
passes approximately 
one-quarter of a degree to the 
north of mag. +0.8 orange star 
Aldebaran (Alpha (a) Tauri) this 
morning. Aldebaran rises just after 
00:30 BST (23:30 UT on the 5th) 
in the east-northeast. Find out how 
to catch the event on page 51 . 
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THURSDAY 

If you can catch 
sight of mag. 
-4.2 Venus in 
the east-northeast morning sky, 
look for mag. +4.0 star Mekbuda 
(Zeta (y Geminorum), three- 
quarters of a degree to its left. 
The planet is nearly 2,000 times 
the apparent brightness of the star! 




SUNDAY 

^Ttie 
y Perseid 

meteor shower 
peaks today. Although the peak 
is during daylight, the shower 
should stitl be good on the nights 
ofthell/12thand 12/1 3th. 
Read more on page 50. 

From tonight until 23 August is 
a good time to take this month's 
'Deep-sky tour' - read more 
on page 56. 



I ^^ MONDAY JM TUEi 

^P ^fc The waning I ^ I ^fc 

I ^lHB ^^ crescent ' ^^ 

^■^ Moon (20% lit) ^* cresc 



TUESDAY 

Venus and 
the waning 
crescent Moon 



lies just over 7° to the west of 
mag. -4.2 Venus this morning. 
Look to the east around 
03:00 BST (02:00 UT). 



(12% lit) swap positions, with 
the Moon now sitting to the 
east of brilliant Venus. 



^■^ THURSDAY ► 

I B>g^^ The morning 

B show continues 
^^^ ^^^^ with Mercury, 
now visible low in the east- 
northeast. Look carefully just 
before 05:00 BST (04:00 UT) 
and see if you can make out the 
slender waning crescent Moon 
(2% lit). It's 4° to the south of 
the mag. +0.1 planet. 
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FRIDAY ► 

• The first 
quarter 
Moon lies 6° 



to the northwest of mag. +1.0 
red supergiant Antares (Alpha (a) 
Scorpii). The Moon looks as if it's 
being held in the Scorpion's claws! 

Neptune, right, reaches opposition 
in Aquarius. At mag. +7.8, you'll 
need binoculars to spot it. 





^•k ^^ SUNDAY ► 

^^m ■Vg^^ The waxing 
^^^™ V H gibbous Moon 
■■■ ^^ (74% lit) sits 
above the Teapot asterism in the 
constellation of Sagittarius. The 
constellation can only be seen 
from the UK during the summer 
months, and even then only part 
of it is visible. 
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THURSDAY ► 

The first full 
Moon of 
the month 



occurs this morning. 




What we'll be 
observing in August 

r\ Pete Lawrence "It's Perseid time again and 
r *• with the Moon not being too intrusive early 
on, I'll be outside trying to catch a trail or 
k. -4. two. It's a bit like celestial fishing - you 
never quite know what you're going to catch I" 

Ml^\ Paul Money "I can't wait for Mercury to 
! - - ' put on its best morning showing for the 
■ . year. With Venus getting all the attention 
\ recently it's time to give the innermost 

planet some viewing." 
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FRIDAY 

Look to the 



east just 
after 03:00 BST 
(02:00 UT) and you'll see a 
waning crescent Moon (46% lit) 
just under 10° to the west of the 
Pleiades open cluster. Mag. -2.1 
Jupiter lies farther east near the 
Hyades, while mag. -4.2 Venus, 
farther east still, is in Orion. 



^ H^p FRIDAY 

^m Tonight is 
^U the peak of 
the weak but 
sometimes fireball-rich Kappa 
Cygnids meteor shower. It has 
a zenithal hourly rate of three 
meteors per hour and is active 
from 3-25 August. 



U SATURDAY 
S^ Look east 
^^ this morning 
and you'll see the 
waning crescent Moon (37% lit) 
between the Hyades and Pleiades 
open clusters in Taurus. With Venus 
and Jupiter farther to the east at 
03:15 BST (02:15 UT), this is a 
great sight if you're an early riser. 
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Steve Marsh "I'm usually a planetary imager, 
but having recently acquired a new CCD 
camera I'm hoping to do some deep-sky 
imaging this month, starting with M27." 




Terms you need to know 

UNIVERSAL TIME (UT)/BRITISH SUMMERTIME (BST) 

Times are quoted in British Summer Time (BST), which is an hour 
ahead of GMT. Universal Time (UT) is the same time as GMT. 

RA (RIGHT ASCENSION) AND DEC. (DECLINATION) 

These co-ordinates are the night sky's equivalent of longitude and 
latitude, describing where an object lies on the celestial 'globe'. 




^M H^ ^WEDNESDAY 

I ^hT A With the 

I ^_ H ^^ Moon out 
^^^ ^^^^ of the way for 1 
days or so, now is a great time to 
view the deep-sky objects scattered 

along the Milky Way as it runs ICOHS ^3CT5l*HH.^d 

through the Summer Triangle, left. *VwllO VA|/iaiircit 

How to tell what equipment you'll need 

Venus reaches greatest western ■ ■ » 

elonqation, 46° from the Sun. ^^^ 

^^^ NAKED EYE 

V Allow 20 minutes to become dark-adapted 
0^^ . TUESDAY 

.^H 4^ If you have .^Bk. 

^ I ; W a Ly flat jT| BINOCULARS 

flHl iHi west-northwest V|fc/ 10x50 recommended 

horizon, you may be able to see ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 

the waxing crescent Moon (20% lit) ^fj^^ 

low down at around 21 :00 BST ( v ft CAMERA 

(20:00 UT). Mag. +1.1 Mars, ^^F CCD, webcam or standard DSLR 

mag. +0.8 Saturn and mag. +1.0 ' "'" " ' ' 

Spica (Alpha (a) Virginis) form J0^M SMALL SCOPE 

a triangle visible just above it. ^^ Reflector/SCT under 150mm, refractor under 100mm 

^^ ^M FRIDAY £^ LARGE SCOPE 

M The second full % <T Reflector/SCT over 150mm, refractor over 100mm 

^fc~jB Moon of the 

^^^^ ^^^ month occurs in r 

the early afternoon. When you get ® ' w - ■£ 1 Escape Getting Stated in 

two full Moons in a single month, i'- 5 -* r?~~- I __,<.„__, 

the second one is unofficially and CLolXVJlUJlLLy 

mistakenly called a 'blue Moon'. ^ *'»■ it < i i 'ii t- j 

. '. . ■■■ \ — ■ It you re new to astronomy, you II tind 

Find out when a rea one is on e\x u . .j . ... , . j ,l 

M m J two guides to getting started on the 

P " ^^_ H. ~- , coverdisc. Simply click the image under 

'Get started guides' on the 'Extras' page 

to find them and print them out. 
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DON'T MISS... 
3 TOP SIGHTS 

©Perseids 2012 



WHEN: 1 7 July to 24 August, but best on 1 1 /I 2 and 
12/13 August from 01:00 BST (00:00 UT) until dawn 



THE PERSEIDS ARE one 
of the big annual meteor 
showers and probably the 
most enjoyed, simply because 
they occur at a time of year 
when night-time temperatures 
are fairly comfortable. The 
peak of the Geminid shower in 
mid-December is generally a 
better display, but in the colder 
weather it takes more stamina 
to stay out and watch it. 

The Perseids are active from 
1 7 July until 24 August, but the 
zenithal hourly rate (ZHR) is 
generally quite low for much of 



this period. The peak ZHR 
of 100 meteors per hour is 
unfortunately timed for the UK 
this year; it's estimated to occur 
in the middle of the day, between 
13:00 and 15:30 BST (12:00 and 
14:30 UT) on 12 August. 

Activity typically ramps up 
and down either side of the 
peak, and this is the part of the 
shower that gives the greatest 
amount of excitement. Again, 
the timing is unfortunate for 
the UK; because the central 
peak occurs close to midday, 
this broader period of activity 



URSA 
MINOR 



CEPHEUS 



CASSIOPEIA 



a fc 15 Jul 



* 20 Jul 



CAMELOPARDALIS 




Bear in mind that the meteors are brightest when they hit Earth head on 



also occurs during daylight. 
Current estimates predict that 
it will happen between 08:00 and 
20:30 BST (07:00 and 19:30 UT) 

The consequence of this is 
that we may miss the best bits 
of the shower. However, all 
is not lost - you may still see 
some great meteors on the 
nights leading up to and just 
after maximum. We don't 
know everything about the 
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Though the peak will be lost to daylight, the long duration of the Perseids offers plenty of viewing opportunities 



NEED TO KNOW 



The ZHR of a meteor 
shower is the expected number 
of meteors seen under perfect 
conditions with the radiant point 
of the shower overhead. 

stream of particles that causes 
the Perseid shower, a stream 
laid along the orbit of Comet 
109P/Swift-Tuttle. There may 
well be surprises in store so 
it's definitely worth a watch. 

The best period should be 
on the nights of the 11/12 and 
12/13 August. Meteor rates 
increase after 01:00 BST 
(00:00 UT), because by this 
time Earth will have turned on 
its axis enough to encounter 
the meteoroids head on. The 
term meteoroid is the name 
given to the particles that enter 
Earth's atmosphere, and these 
are typically the size as a grain 
of sand. A head-on encounter 
with Earth results in brighter, 
easier to see vaporisation trails. 

If you plan to watch the 
shower, wrap up warm and 
find something comfortable to 
sit on. A reclining garden chair 
makes a great meteor observing 
platform. Pick a location away 
from any stray lights and look 
at any part of the sky, preferably 
about 60° up. Keep watching 
for at least half an hour at a 
time and hopefully you'll be 
rewarded with a stunning 
summer Perseid. Discover 
more about the Perseids in 
our feature on page 32. 
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<D Aldebaran 
and 4 Vesta 

WHEN: All month, 03:30 BST (02:30 UT) 

MINOR PLANET 4 Vesta is relatively 
easy to spot at the start of the month 
as it passes along the bottom arm of the 
V-shaped Hyades open cluster in Taurus, 
the Bull. Vesta is mag. +8.3 on 1 August 
and brightens slightly to mag. +8.1 by the 
end of the month. Consequently, you'll 
need at least a pair of binoculars to stand a 
chance of seeing it. Its location within the 
Hyades should make that task a lot easier. 

At 00:00 BST on 1 August (23:00 UT 
on 31 July), 4 Vesta lies to the north of 
Theta (9) Tauri, a double star comprised of 
mag. +3.8 Theta 1 (9 1 ) and mag. +3.4 Theta 2 
(6 2 ). Alternatively, look about 6 arcminutes 
to the northeast of mag. +4.9 star 75 Tauri. 
The minor planet moves towards orange 
star Aldebaran (Alpha (a) Tauri) over the 
next few days, passing one-quarter of a 
degree above it at 00:30 BST on 6 August 
(23:30 UT on 5 August). 

The first half of the month is a good time 
to look for 4 Vesta with binoculars as it 
will be visible in the same field of view as 
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Look for 4 Vesta early in August and you'll be able to use the Hyades as a frame of reference 



mag. +0.8 Aldebaran. Use our chart to 
identify it. If you're an astrophotographer, 
a wide-field capture of the Hyades region 
should easily pick it up. 

The best way to identify 4 Vesta is to 
record the field of view and make note of 
the major star patterns and the points of 



light you think it may be. Obviously a 
camera makes this task easier. Make further 
recordings over the next few nights and look 
for a dot that has moved. That should be 
4 Vesta. By 31 August, 4 Vesta will lie just 
over 1° to the north of the 7th magnitude 
open cluster pair NGC 1807 and NGC 1817. 



(3D Blue Moon 



WHEN: 31 August, visible all night 



THERE ARE TWO full 
Moons this month, one on 
the 2nd and another 29.5 days 
later on the 31st. Popular 
culture describes the second 
full Moon in a month as 
a 'blue Moon'; it's not 
unknown for people to 
go looking for a cerulean 
lunar disc in the sky, only 
to be severely disappointed! 

The term 'blue Moon' 
came about because of a 
mistake. There are normally 
three full Moons in each 
spring, summer, autumn 



The brightness of a star is 
known as its magnitude - the 
lower the number, the brighter 
the star; with the naked eye you 
can see down to mag. +6.0. 



and winter, and a periodical 
called The Maine Farmer's 
Almanac described these as 
the 'early', 'mid' and 'late' 
season full Moons. 

Occasionally, a fourth full 
Moon creeps into a season. 
To keep the 'late' full Moon in 
its proper place, the almanac 
defined the third full Moon 
of the season as a 'blue' Moon, 
the full sequence becoming 
'early', 'mid', 'blue' and 'late'. 

A slight misinterpretation 
of this definition appeared in 
another popular astronomical 
publication in the 1940s; it 
explained that it was the 
second full Moon in a month 
that was called the 'blue 
Moon' - something that 
doesn't always tie in with 
the almanac definition. 




Our neighbour may not be blue, but there's plenty to see on it nonetheless 



This incorrect definition was 
repeated in an astronomical 
radio broadcast in 1980, 
sealing its slightly dubious 



place in popular culture. Don't 
be disappointed when the full 
Moon on the 31st isn't actually 
blue though! 
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THE PLANETS 

Pick of 
the month 



o 



05:15 BST 



MERCURY 

BEST TIME IN AUGUST: 

18 August, from 05:00 BST (04:00 UT) 
ALTITUDE: 7° 
LOCATION: Cancer 
DIRECTION: East-northeast 
RECOMMENDED EQUIPMENT: 
Naked eye, binoculars, 
3-inch or larger telescope 
FEATURES OF INTEREST: 
Phase, subtle surface markings 
visible in larger instruments 

MERCURY IS A morning object 
throughout August, reaching greatest 
western elongation, 19° from the 
Sun, on the 16th. On this date it 
rises one hour and 45 minutes 
before the Sun. Remember, 
never look for Mercury 
unless the Sun is well 
and truly below 
the horizon. 

The planet is poorly 
placed at the start of 
August, south of the 
ecliptic, the great circle 
in the sky that marks the 
plane of the Solar System. 
This means that it rises 
more or less with the Sun, 
which makes it tricky to 
see. By 10 August, Mercury 



Mercury 




Moon 

(16 Aug) 



.'■IBBk-ftW, • 



men or 



East-northeast 



Mercury's visibility improves throughout the month, even though it's heading closer to the Sun 




Mercury remains 
low on the horizon 
throughout August 



will be mag. +1.4 and its position 
improved. This will probably 
be the first opportunity 
to spot the planet from 
the UK, but you'll 
still need a flat 
east-northeast 
horizon to do so. 
Start looking for 
it low down from 
about 05:00 BST 
(04:00 UT). If you can 
point a scope at it on this 
date, given good conditions 
you might be able to make 
out the planet's 8 arcsecond, 
19% lit crescent. 



In the run up to elongation Mercury 
gets brighter and rises earlier than the 
Sun. Its phase also increases, but 
telescopically the planet's disc is shrinking. 
On 16 August, Mercury appears as a 
mag. +0.1 dot hanging just north of 
the waning crescent Moon (2% lit). 

The planet will appear as a 7 arcsecond, 
40% lit crescent through a telescope on 
the 16th. After elongation it draws closer 
to the Sun but, if anything, its visibility 
continues to improve. By 31 August it 
rises an hour before sunrise and will 
have brightened to mag. -1.3, despite 
being just 10° from our star. Through 
a telescope it'll present a 5 arcsecond, 
91% lit gibbous disc. 



| @ How the planets will appear this month 

y The phase, tilt and relative sizes of the planets in August. Each planet is shown with south at the top, to show what it looks like through a telescope 



MERCURY 








1 AUGUST 




^ 




4| | 


MERCURY 


i 


l 


* 1 


■^^^ 


15 AUGUST 


>v 


r 


MARS 


— *— - 


MERCURY 




15 AUGUST 


^^r 


VENUS 


31 AUGUST 


15 AUGUST 




JUPITER 

15 AUGUST 




URANUS 
15 AUGUST 



NEPTUNE 
15 AUGUST 



SATURN 
15 AUGUST 



0" 10" 20" 30" 40" 50" 1' 
ARCSECONDS 



skyatnightinagazine.com 2012 



THE SKY GUIDE AUGUST 53 



VENUS 

BEST TIME IN AUGUST: 

13 and 14 August, from 
04:00 BST (03:00 UT) 
ALTITUDE: 15° increasing 
LOCATION: Gemini 
DIRECTION: East 
At mag. -4.2, Venus is a 
glorious morning object all 
month, blazing away in the east 
in the hours leading up to dawn. 
Through a telescope, Venus 
shows a 27 arcsecond, 41% lit 
crescent phase at the start of 
August, and a 20 arcsecond, 
58% lit gibbous phase at the 
end. Half phase is predicted 
for the 15th, but actually occurs 
several days late due to a 
phenomenon known as the 
Schroter effect. On the 10th 
Venus lies 4.5° south of open 
cluster M35 in Gemini. Greatest 
western elongation from the 
Sun, 46°, occurs on 15 August. 

NEPTUNE 

BEST TIME IN AUGUST: 

24 August, 01:00 BST 
(00:00 UT) 
ALTITUDE: 26° 
LOCATION: Aquarius 

DIRECTION: South 
Mag. +7.8 Neptune, currently 
in Aquarius, reaches opposition 
on 24 August. You'll need at 
least a pair of binoculars to 
see it. Through a telescope it 
appears as a dim blue disc 
2.2 arcseconds in diameter. 

JUPITER 

BEST TIME IN AUGUST: 

31 August, 04:30 BST 
(03:30 UT) 

ALTITUDE: 44° 

LOCATION: Taurus 
DIRECTION: East-southeast 
Jupiter is close to the V-shaped 
Hyades open cluster in Taurus. 
At mag. -2.0, the planet is hard 
to miss in the morning sky, 
only outshone by the intensely 
brilliant Venus farther east. 
Telescopically, Jupiter presents 
a 38-arcsecond disc. A small 
scope using a mid- to high- 
power eyepiece should reveal 



the main belts, the Great Red 
Spot and the Galilean moons. 

URANUS 

BEST TIME IN AUGUST: 

31 August, 03:00 BST 
(02:00 UT) 

ALTITUDE: 40° 

LOCATION: Pisces 
DIRECTION: South 
Uranus is well placed in 
August, reaching its highest 
point, due south, at 03:00 BST 
(02:00 UT) on the 31st. 

The mag. +5.7 planet is not 
too far from mag. +5.8 star 
44 Piscium, and the similar 
brightness of these two objects 
should make them quite 
distinctive. Through a scope, 
Uranus shows a green disc 
3 arcseconds in diameter. 

MARS 

BEST TIME IN AUGUST: 

14 August, from 21:15 BST 
(20:15 UT) 

ALTITUDE: 8° 

LOCATION: Virgo 

DIRECTION: West-southwest 
Mars is now low down and 
fighting the evening twilight, 
making it tricky to spot. Its 
increasing distance from Earth 
makes its disc look tiny though 
a scope - it's just 5 arcseconds 
across. On 14 August, the mag. 
+1.1 planet passes between 
mag. +1.0 star Spica (Alpha (a) 
Virginis) and mag. +0.8 Saturn, 
and the three objects appear in 
a vertical line. On the 21st, the 
trio form an equilateral triangle. 

SATURN 

BEST TIME IN AUGUST: 

1 August, 22:00 BST 
(21:00 UT) 

ALTITUDE: 12° 
LOCATION: Virgo 

DIRECTION: South-SOUthwest 
Saturn is now past its best for 
this period of observation, 
slipping slowly but surely into 
the evening twilight. The 
planet is near bright star Spica, 
both of which are visited by 
Mars later in the month. 
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ON THE CD Planetary observing forms 



Jupiter's moons 

Using a small scope you'll be 
able to spot Jupiter's biggest 
moons. Their positions change 
dramatically during the month, 
as shown on the diagram. The 
line by each date on the left 
represents midnight. 



JUPITER IN AUGUST 
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*0* ON THE CD Pete and Patrick's Virtual Planetarium 

NORTHERN 
HEMISPHERE 

When to use this chart 

1 AUG AT 01:00 BST > 15 AUG AT 00:00 BST > 31 AUG AT 23:00 BST 
On other dates, use the interactive planetarium on our website at 
www.sk yatnighlmagazine.com/interactive-planetarium 

How to use this chart 




1. HOLD THE CHART so the direction you're facing 
is at the bottom. 

2. THE LOWER HALF of the chart shows the sky 
ahead of you. 

3. THE CENTRE OF THE CHART is the point 
directly over your head. 

The Sun and Moon this month 



O 



DATE 


SUNRISE 


SUNSET ■ 


01 Aug 2012 


05:26 BST 


21 :05 BST 1 


11 Aug 2012 


05:43 BST 


20:45 BST 1 


21 Aug 2012 


06:00 BST 


20:24 BST ' 


31 Aug 2012 


06:18 BST 


20:01 BST 


DATE 


MOONRISE 


MO ONSET 


01 Aug 2012 


20:16 BST 


04:41 BST 


11 Aug 2012 


— :— BST 


16:25 BST 


21 Aug 2012 


11:03 BST 


21 :22 BST 


31 Aug 2012 


19:27 BST 


06:15 BST 



Times here are given tor the centre of the UK in BST unless 
otherwise indicated. 



Moon phases in August 

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY 



B .^ 9 _ 10 — 11 ^ 12 



• • • « I < ( 

13 14 15 16 



20 ,. 21 ^ 22 ^ 23 ^ 24 ~ 25 ^ 26 _^ 




SATURDAY SUNDAY 
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DEEP-SKY 
TOUR 

With Steve Richards 



The Summer Triangle points the way 
to some stunning deep-sky sights 

Tick the box when you've seen each one 




THIS DEEP-SKY TOUR HAS BEEN AUTOMATED 

ASCOM-enabled Go-To mounts can now take you to this 
month's targets at the touch of a button, with our Deep-Sky 
Tour file for the EQTOUR app. Find it on the coverdisc! 



in 1764 by Charles Messier, and has since become a 
firm favourite with deep-sky astrophotographers. This 
beautiful object responds well to an Olll filter; even a 
3.5-inch telescope will show its 'apple core' shape. 
Apertures larger than 8-inches will show some mottling 
across the face of the nebula. It's also easy to spot as a 
hazy patch through binoculars, d SEEN IT 




# 







1 



M71 

#^ The Summer Triangle of Altair (Alpha (a) Aquilae), 
^^F Deneb (Alpha (a) Cygni) and Vega (Alpha (a) Lyrae) 
dominates the night sky. As the Sun sinks in the west on a 
warm summer evening, it's great fun watching these three 
stars pop into view against a still-blue sky. We start the tour 
near mag. +0.8 Altair at the lower tip of the triangle. Look 
north and you'll reach the constellation of Sagitta. Draw a 
line between mag. +3.5 Gamma (y) Sagittae and mag. +3.7 
Delta (5) Sagittae; our first target, globular cluster M71, lies 
a fraction south of the line's midpoint. At 48x magnification, 
a 3.5-inch scope shows a bright core surrounded by a hazy 
halo of unresolved stars. CI SEEN IT 

X DUMBBELL NEBULA 
i^4 We're heading north by a little more than 4°, crossing 
^€9 over the border from Sagitta into the constellation 
of Vulpecula to find the glorious Dumbbell Nebula, M27 
It was the first planetary nebula to be found, discovered 



6 



M29 

^^ Continuing on our journey up the left side of the 
^1^ Summer Triangle towards mag. +1.3 Deneb takes 
us near mag. +2.2 Sadr (Gamma (y) Cygni), the star at the 
heart of the adjacent Northern Cross asterism. Look four 
Moon-widths to the south of Sadr and you'll arrive at open 
cluster M29. Set against a rich star field - actually part 
of the Milky Way - it's not easy to spot. This rather loose 
grouping of stars is best seen in a 4- to 6-inch telescope 
to increase the contrast between the bright background 
stars and the cluster itself. You should be able to identify 
the cluster's rather 'boxy' geometric shape through a 
telescope of this size. D SEEN IT 

DOUBLE DOUBLE 

To complete the top side of the triangle we're going 
to leave Cygnus and head towards mag. 0.0 Vega 
in Lyra. Our next port of call is a quadruple star system 
that lies nearly 2° to the northeast of this bright blue star. 
Known as the Double Double, mag. +4.7 Epsilon (e) Lyrae 
is very easy to find, as it's the third point of an equilateral 
triangle formed with Vega and mag. +4.3 Zeta (c,) Lyrae. 
Binoculars will show Epsilon as a double star. Using a 
telescope with a magnification of at least lOOx will 
reveal that both of its component stars are, in fact, 
doubles themselves. D SEEN IT 

RING NEBULA 

We stay within Lyra as we move down the right side 
of the triangle towards the Ring Nebula, M57. This 
small but beautiful planetary nebula is about a third of the 
way along and just below a line drawn between mag. +3.3 
Sulafat (Gamma (y) Lyrae) and mag. +3.5 Sheliak (Beta 
(P) Lyrae), at the foot of the parallelogram of stars hanging 
below Vega. The nebula's diminutive size can make it tricky 
to find. When you do, it's a most unusual sight, appearing 
as a tiny and elongated ring of grey smoke suspended in 
space through a 3- to 6-inch telescope. D SEEN IT 

M56 

®We complete this month's tour by continuing a little 
farther down the triangle to globular cluster M56. 
You'll find it about three-fifths of the way along a line drawn 
between M57 and the colour-contrasting, mag. +3.4 double 
star Albireo (Beta ({$) Cygni). M56 is just visible in binoculars 
from a dark site, but is best seen in an 8- to 10-inch telescope 
at about 120x magnification, through which its bright core 
and halo of dim stars will start to resolve. In small telescopes, 
the cluster appears as a hazy circular patch of light set 
against a rich field of background stars. D SEEN IT 
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ON THE CD 

Print out this chart and take an automated Go-To tour 
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SKETCHING 

With Carol Lakomiak 

NGC7217 



NEED TO KNOW 



NAME: NGC 7217 

TYPE OF OBJECT: 

Galaxy 

CONSTELLATION: 

Pegasus 

RA: 22h 07m 52s 

DEC: 31° 21' 33" 

TIME TO SKETCH: 

15-24 August, 11pm till 3am 
BST (10pm till 2am UT) 

EQUIPMENT: 

8-inch reflector; blending 
stump; cotton bud; H, B 
and 2B pencils 

FIELD OF VIEW: 

38.4 arcminutes; 
78x magnification 



THIS MONTH'S SKETCHING 
target, spiral galaxy NGC 7217, is 
located south-southwest of mag. +4.3 
star Pi 2 (jr. 2 ) Pegasi. Discovered by 
William Herschel in 1784, it shows 
some tight spiral structure, but the 
arms are of a filamentary nature and 
can't be traced too far around it. 

The anchor stars you draw in Step 1 
are the brightest ones in the field of 
view. They range from mag. +10.2 to 
mag. +11.2; the surrounding star field 
isn't a brilliant one. In order to detect 
the very dimmest stars, you'll need to 
use averted vision and wait patiently 
for moments of better seeing to pop in. 
If your telescope isn't set up to track 
with Earth's rotation, be sure to place 
some stars on the outer edges of your 
field of view. They act as a 'frame' for 
your sketch when you need to adjust 
your telescope. Centring the galaxy 
with each readjustment might work 
loosely, but because stars arc across 
the sky they 'rotate' in the eyepiece 
- you'll often find that you need to 
rotate your sketch in order to keep the 
framing stars in their proper places. 



Drawing the star field is not as difficult 
as it first appears. Your brain automatically 
detects patterns, including those in stars, 
and these make it easy to accurately draw 
stars in relation to one another. Some find 
it helpful to quickly glance between the 
eyepiece and their sketch, while others study 
the patterns and then sketch them. Do 
whatever you feel most comfortable with. 

If you look closely you'll see that your 
paper has texture. Graphite needs to be 
coaxed into the texture to make the 
galaxy look soft and smoky. Blending 
stumps are the traditional way of creating 
nebulous areas, but they tend to flatten 
the texture too much, so we're going to 
use a cotton bud. You still need to take 
care though; press too hard and the 
stick in the centre of the cotton bud 
will flatten the texture of the paper just 
like a blending stump would. It's best to 
use a light touch and re-apply graphite 
instead of using pressure to force the 
graphite into the paper's texture. 

When you're done sketching, use a 
graphics editing program to invert your 
sketch to white-on-black for a more 
realistic view. 




STEP1 

Use a graphite-coated blending stump to 
make a tiny smudge in the middle of your 
sketch to represent NGC 721 7's core. Centre 
the galaxy in the field of view and draw 
your anchor stars, which are usually the 
brightest ones, with a B pencil. 




STEP 2 

Populate the star field with an H pencil, using 
the anchor stars as reference points. Judging 
angles and distances is easier when stars are 
grouped into familiar shapes. For instance, 
notice how the brightest anchor star is joined 
with two other stars to create a triangle. 




STEP 3 

Use the blending stump to darken and enlarge 
the galaxy's core a bit. Next, use a 2B pencil 
to make a swatch of graphite on a separate 
piece of paper and rub the cotton bud on it. 
Draw the galaxy by lightly rubbing the tip of 
the cotton bud on the sketch. 
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Kepler 



TYPE: Crater 

SIZE: 22 miles (36km) in diameter 

AGE: Less than one billion years old 

LOCATION: Latitude 8.1 °N, 

longitude 38°W 

BEST TIME TO OBSERVE: 

10, 11, 28 and 29 August 

RECOMMENDED EQUIPMENT: 

4- to 6-inch reflector 



The ray system centred on Crater Kepler extends all the way to Crater Encke in the south 




MOONWATCH 

With Patrick Moore 

"Crater Kepler is not particularly large, but it 
is the centre of one of the most conspicuous 

ray systems on the Moon" 



CRATER KEPLER WAS named after the 
16th-century German astronomer of the 
same name. It was Johannes Kepler who, 
on the basis of Tycho Brahe's observations, 
drew up the three famous laws of planetary 
motion that describe the movements of 
the planets around the Sun. 

The crater that bears his name is not 
particularly large, but it is the centre of one 
of the most conspicuous ray systems on the 
Moon and can therefore be recognised any 
time when it is in sunlight. It is well placed 
on the lunar disc and can be seen 
for a considerable part of each lunation. 

Apart from the ray system there is 
nothing very remarkable about the crater 



itself. It has regular walls and an uneven 
floor; there is no central peak, but the 
floor contains considerable detail and the 
walls are so heavily terraced in one area 
that they appear to be almost double. 
Kepler lies well within the Oceanus 
Procellarum, to the east of the part of 
that sea now often called the Mare 
Insularum, or Sea of Islands. To the north 
of Kepler is Encke, a crater of almost the 
exact same size and type, but lacking a 
system of rays. In fact, some of the rays 
from Kepler cross Encke. 

The form and situation of Kepler 
indicates that it is, by lunar standards, 
fairly young. Presumably the ray system 



shows that it is actually younger than 
its twin, Encke. The rays from Kepler are 
well seen against the darker background 
of the Mare Insularum and they extend 
right up to the flooded crater Marius, 
which is 41km across. Kepler's ray system 
certainly makes it stand out. 

Other small craters near to Kepler are 
Kepler C (12.2km in diameter), Kepler D 
(10km) and Kepler E (5.2km). To the 
north of Kepler the ground is reasonably 
smooth, but south, between it and Encke, 
there is considerable finer detail, including 
a number of small craterlets. I have used 
powerful telescopes to search for any 
indication of a central mountain in 
Kepler, but with a total lack of success. 
The same applies to Encke. It is interesting 
to plot the details on the floor even though 
they are not remarkable in themselves. 

I have compared the rays systems 
of Kepler and crater Copernicus and 
generally I found the Kepler rays to be 
the slightly brighter of the two systems, 
although it is not nearly so extensive. 
Of course everything depends upon the 
angle that the Sun is shining at the time 
of observation. 
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ASTRO 
*' PHOTOGRAPHY 

With Pete Lawrence 

Photographing meteors 
Recommended equipment 

DSLR camera, normal photographic lens, driven equatorial mount, lockable remote shutter release 




THERE ARE TWO pretty good meteor 
showers coming up over the next three 
months. The first is the famous Perseid 
shower, which reaches peak activity on 
12 August. The other is the Orionid 
shower, peaking on 21 October. There 
might also be some interesting activity 
to be seen during the Taurid shower, 
which is active from the end of October 
and into November. 

With all this activity around, it's a 
good opportunity to have a look at 
how to photograph meteors. As an 
added incentive, although the Moon 
will be around for the Perseids and 
Orionids, it shouldn't interfere too 
much. Although the Perseids are at 
the forefront of everyone's minds right 
now, the techniques described will 
serve equally well when you head out 
to image the other showers too. 



The first thing to consider is the 
camera. As you need good sensitivity, 
changeable field of view and longish 
exposures, a DSLR is the best tool for 
the job. You'll also need to cover a fairly 
large part of the sky: opt for a normal 
photographic lens with a focal length 
of 18-35mm if you're using a non 
full-frame camera, or a focal length 
of 28-50mm if you're using a full-frame 
model. The lens needs to be opened 
fully so that it's set at its lowest f/number 
- f/2.8 is good, f/2.0 excellent, but f/1.4 
is close to perfect. It also needs to be 
pre-focused at infinity and have auto 
focus turned off. 

The focal length of the lens 
determines the field of view, with 
shorter focal lengths delivering the 
widest views. Meteors can appear 
anywhere in the sky, so you'd think 



that the best lens would be the one 
with the shortest focal length, but 
unfortunately this is not always the 
case. The sad fact is that trails can look 
a bit puny in really wide-angle shots. 
On the other hand, a wide-field lens 
comes into its own if a long-trailed 
fireball passes through the field of view. 
In this instance, a lens with a longer focal 
length may only catch part of the trail. 
The fact that a wider lens will catch 
more meteors than a narrower one, 
but the narrower one will typically 
give better results, epitomises the main 
issue with meteor photography: there's 
always a compromise to be made. These 
guidelines will help you to make the 
right compromises. 

Fine-tune your setup 

The camera should be set to be very 
sensitive, with an ISO value of around 
1600 or 3200. These higher levels 
typically generate a fair bit of noise, 
but will also record more trails. There's 
no point in capturing a wonderful, 
aesthetically pleasing image of the sky 
if you don't record any meteors in it. 

When film was used for meteor 
photography, it was common for 
astro imagers to use exposures of 
10-30 minutes. When using modern 
digital devices, exposures are best kept 
relatively short, at around 30s. The 
easiest way to do this is to simply set the 
exposure time to 30s - the maximum 
value for most DSLRs - and the shutter 
mode to continuous. Holding the shutter 
button down then makes the camera take 



Photographing the Perseids 




STEPl 

Pick your lens - for the best results, use an 
1 8-35mm lens for a non full-frame DSLR or 
a 28-50mm lens for a full frame one. If you 
have a choice of lenses, use the one with the 
smallest f/number. Remember, wide-angle 
lenses will cover more sky than narrower 
ones, but the trails will normally look 
less impressive. 



\ 

71? 
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STEP 2 

A simple tilt and pan tripod is the easiest 
way to mount the camera, though a driven 
equatorial mount has the advantage of 
keeping the camera pointing at the same 
patch of sky. Alternatively, wedge the camera 
somewhere so that it points at the sky. When 
aiming, look about 60° up and make sure that 
there are no obstructions blocking the view. 



STEP 3 

Lens and mount sorted, the next step is to 
prepare the camera for taking shots. Set the 
camera to a high ISO, say 1600 or 3200. The 
lens should be fully opened (lowest f/number) 
and pre-focused at infinity with auto focus 
turned off. It's important to make sure that 
focus is very accurate for meteor work. If your 
camera offers live view focusing, use that. 
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30s exposures, one after the other, until 
the button is released. A lockable remote 
shutter release is the most straightforward 
way to keep the button depressed. 

As far as mounting the camera goes, 
if you want to keep the same patch of 
sky in the frame, you'll need to put the 
camera on a driven equatorial mount, 
perhaps piggybacked on a telescope. 
Placing the camera on a fixed tripod 
works just as well, but in this case the 
stars will pass through the frame over 
time. If you keep your exposures short, 
they shouldn't noticeably trail. 

Finally, you'll need to decide where 
to point the camera. If you aim it at the 
shower's radiant the meteor trails will be 
short; if you train your lens farther from 
the radiant they'll appear longer. One 
good technique is to place the radiant 
close to the middle of either of the frame's 
short edges. This way any shower meteors 
are travelling along the long edge of the 
imaging frame, so they're less likely to 
move out of shot. This perspective also 
shows you where the meteor trails come 
from in the sky. 

A good rule of thumb is to point 
the camera so it's aiming about 60° 
above the horizon. In this position it's 
not looking through the murky layers 
of atmosphere that would dim meteor 
trails, but still pointing through a thick 
enough layer so that you see more meteor 
trails than you'd would looking directly 
overhead. Of course some will pass above 
you; meteor photography is all about 
compromise. But if a bright fireball does 
pass directly overhead - don't blame us! 




Key technique 



MAKING THE RIGHT DECISIONS 

When it comes to meteor photography, you need to make the right decisions to maximise 
your chances of capturing those elusive trails. This may sound obvious, but it's surprising how 
often simple mistakes are made, resulting in poor photographic yields. Choosing the right lens 
is important, but so too are the camera settings, the direction the camera is pointing and the 
orientation of the camera's imaging frame. It's also important that the camera has a clear view. 
You're much less likely to catch a trail if half the image frame is filled by foreground objects. 



Send your image to: hotshots@skyatnightmagazine.com 




STEP 4 

Set the camera's exposure length to 30s (this 
is the longest setting before bulb for most 
cameras) and the shooting mode to continuous, 
marked by the arrow above. These settings are 
ideal for meteor photography. Use a lockable 
remote shutter release to capture consecutive 
30s exposures - the camera will take one shot 
after another until you unlock the release. 



STEPS 

With the camera clicking away automatically 
you can enjoy the show with your eyes, but 
do keep an eye on the state of the battery, 
how full your memory card is and whether 
any dew has misted up the lens. Keep spare 
memory cards, charged batteries and a 1 2V 
camping hairdryer handy - use the latter to 
remove any dew build up. 



STEP 6 

Once the session is over, the exciting 
part begins. Download the images to a 
computer and use an image viewer such 
as freeware FastStone (www.faststone.org) 
to check each one for trails. If you spot a 
trail that persists over two or more shots it 
may not be a meteor at all - ifs more likely 
to be a satellite. 
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PART 4 

THE STRUCTURE 
OF THE COSMOS 



We shine a light 
on the vast network 
of galaxy clusters 
and filaments that 
cross the Universe 



I 



ur Galaxy does not sit in space 
i in isolation. The region around 
it is crowded: Together with the 
Andromeda Galaxy, our nearest 
equivalent neighbour, the Milky Way belongs to 
a group of 30 galaxies and dwarf galaxies called 
the Local Group. That collective is itself part of 
a larger structure, a number of nearby groups 
and clusters that make up the Virgo Supercluster. 
And that formation too, stretching over hundreds 
of millions of lightyears, is just one of many 
superclusters in the Universe, linked by thread- 
like filaments of galaxies. 

Galaxies are not scattered through space 
randomly. They adhere to a web-like pattern that 
formed under the influence of dark matter. In 
between are near-empty voids. The characteristics 
of this 'cosmic web' were set in the aftermath of 
the Big Bang. Tiny variations in density within 
the Big Bang 'fireball' imprinted a dark matter 
patchwork that has been reinforced by billions 
of years of gravitational interactions. Gas followed 
the dark matter, generating the galaxies and 
stars that we see today. 
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Galaxy superclusters, shown 
in blue in this artwork, 
form a distinct pattern 
of nodes and filaments 



GuideTo 

Urn nb 

inverse 

PART 1 THE SOLAR SYSTEM - MAY 

A tour of the planetary system we call home that 
orbits our star, the Sun. 



PART 2 THE MILKY WAY - JUNE 

The history of our home galaxy, its structure and its 
numerous stars, nebulae and planets. 

PART 3 GALAXIES - JULY 

A look at the galaxies that populate the Universe, 
from grand spirals like ours to angry active galaxies. 

PART 4 THE STRUCTURE OF THE COSMOS - AUGUST 

A look at the framework of the Universe, from 
galaxy clusters to filaments. 

PART 5 THE MYSTERIOUS UNIVERSE - SEPTEMBER 

What is dark matter and dark energy? How will the 
Universe end? Is our Universe the only one? 
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CHARTING THE 
LOCAL GROUP 

Distances to the various members of the Local Group 
can be determined by measuring redshift, where 
light from galaxies that are moving away appears 
to have longer wavelengths. Variable stars offer 
another method: the pattern of fluctuating intensity 
for some (such as Cepheid variables) tallies with 
their intrinsic brightness, allowing their distance to 
be ascertained. The fact that most dwarf galaxies 
in the Local Group are heavier than the stars visible 
in them suggests that they are full of dark matter. 





THE MILKY WAY 

The Milky Way, our home, is a barred spiral galaxy 
that's 100,000 lightyears in diameter and contains at 
least 200 billion stars. It lies close to the centre of 
the Local Group. It's orbited by the Large and Small 
Magellanic Clouds, and a host of other dwarf 
galaxies, the smallest of which are just a few thousand 
lightyears in diameter. There may be more dwarf 
galaxies around the Milky Way that have escaped 
detection: it's difficult to spot objects behind the 
foreground stars and dust clouds. A number of dwarf 
galaxies have already crashed into the Milky Way, 
their stars and gas mixed in as a result. Some 
astronomers claim to have seen the remnants of these 
galaxies as trails of atypical stars near the Milky Way. 



MAGELLANIC CLOUDS 

The Magellanic Clouds are among the Milky Way's nearest 
neighbours. The Large Magellanic Cloud, on the right in the image 
above, lies about 180,000 lightyears away; the Small Magellanic 
Cloud, on the left, around 200,000. A stream of hydrogen, drawn 
out by past interactions with the Milky Way, connects them to us. 
Their orbits suggest that we may be seeing them at a time when they 
are unusually close. In 1987, the Large Magellanic Cloud was host 
to the brightest supernova observed in four centuries, SN 1987A. 
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THE NEARBY UNIVERSE 



Two main members sit at the core of the Local 
Group: the Milky Way and the Andromeda 
Galaxy, both giant spirals hundreds of 
thousands of lightyears in diameter. Thirty 
or so smaller companions are scattered 
over a region 10 million lightyears wide. 
Swarms of dwarf galaxies surround the two 
primary members, held in orbit by gravity. 
The Milky Way's largest companion is the 



Large Magellanic Cloud, which has a 
diameter of roughly 20,000 lightyears. 
Near it is the Small Magellanic Cloud. Both 
are easily seen with the naked eye from 
southern skies. A similar crowd hangs around 
the Andromeda Galaxy, which is 2.6 million 
lightyears from the Milky Way. Being so 
busy, the Local Group is a dynamic place. 
Interactions and collisions between the many 



members are common. Many of the dwarf 
galaxies have passed close to the Milky 
Way and Andromeda in the past; others 
were even cannibalised. Some have had 
streams of gas stripped from them as 
they pass through. A faint river of neutral 
hydrogen called the Magellanic Stream 
connects the two Magellanic Clouds 
and our Galaxy. 




MESSIER 31 



The Andromeda Galaxy, M31, is a spiral galaxy like the Milky Way. It's 2.6 
million lightyears from us and contains around a trillion stars - more than twice the 
number in our Galaxy - making it the largest member of the Local Group. But it 
may not be the most massive: astronomers have shown that it contains less dark 
matter than the Milky Way. M31 is also one of the few galaxies approaching the 
Milky Way; it will collide with us within four billion years. 




MESSIER 33 

The Triangulum Galaxy, M33, a tightly wound 
spiral galaxy, is the third largest member of the 
Local Group. It's also one the most distant objects 
visible without optical instruments: even though it's 
three million lightyears away, it can be just seen 
with the naked eye. Part of its beauty comes from 
the fact that it's rich in clouds of molecular gas 
and many stars are forming within it. 





Mly = million lightyears 

h = hours of galactic longitutude 
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FILAMENTS AND WALLS 



When astronomers mapped the positions of 
millions of galaxies they saw that they were 
not scattered randomly through space, but 
followed patterns. Galaxies mostly lie on the 
surface of many 'bubbles' in a cosmic 'foam'. 
Surveys sample this foam in slices, like the 
one above, revealing blocky 'walls' and long 
'filaments' of galaxies surrounding relatively 
empty 'voids'. Such surveys use redshift 
measurements to indicate distance: galaxies 
that are farther away appear redder as light 



travelling from them is stretched due to the 
expansion of the Universe. One of the first 
giant galaxy structures detected was the 
Great Wall, spotted in 1989, a sheet of 
galaxies hundreds of millions of lightyears 
wide but only 15 million lightyears thick. 
Since then, better telescopes and instruments 
have revealed vast areas of the 'cosmic web'. 
Different types of galaxies live in different 
environments within these walls and 
filaments. Elliptical galaxies favour the 



densest regions - in the hearts of galaxy 
clusters that lie at the intersections of 
filaments, and in the hustle and bustle of 
filaments and walls. Spiral galaxies, with 
their more delicately poised discs, are 
spread more widely. Some spirals even 
pop up in the barren voids. Astronomers 
suspect that the environment a galaxy lies 
in affects how it turns out. Regions with 
many collisions churn out ellipticals, while 
more sedate areas can support spirals. 
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SUPERCLUSTERS 

Superclusters are the most galaxy-rich regions of the 
Universe: 90 per cent of galaxies live within one. 
They are comprised of chains of around a dozen 
massive galaxy clusters (each containing hundreds 
or thousands of galaxies), as well as the surrounding 
filaments, and can extend over hundreds of millions 
of lightyears. The Milky Way and its Local Group 
are part of one such a galaxy concentration, the 
Virgo Superclusfer, part of which is pictured right. 
Other nearby examples include the Coma and 
Hydra superclusters and the giant Perseus-Pisces 
Superclusfer, around 200 million lightyears away. 



THE DARK 
MATTER WEB 

Redshift surveys show where most of the galaxies are, 
but the Universe is mostly made up of dark matter. 
Alhough we can't map this invisible component directly, 
we have learned a lot about how it behaves using 
computer simulations, as seen on the right. Dark matter 
is thought to largely trace the same patterns as the 
galaxies - it underlies filaments, walls and clusters - but 
it's more concentrated and smoothly distributed than 
if it were simply an ingredient of individual galaxies. 
Much of it lies in clusters and superclusters, accounting 
for hundreds of times the mass of the stars in those vast 
systems. To learn more, astronomers are trying to search 
for clumps of dark matter within clusters by looking for 
its gravitational effect on nearby galaxies. They can 
also test theories using computer simulations. If dark 
matter originates in energetic and fast-moving particles, 
which are 'hot', then small-scale galaxy structures 
should become less defined over time; if the dark 
matter is 'cold' then the structures would be retained. 




HOW GALAXY STRUCTURES FORM 



Using computer simulations astronomers can model 
how galaxy filaments, walls and clusters form. The 
story begins in the hot, young Universe, shortly after 
the Big Bang. Some regions became slightly more 
dense than others, creating the 'seeds' of later galaxy 
structures. By accreting surrounding material through 
gravity, these faint structures grow more and more 
massive. Filaments and blobs start to appear in the 
Universe's matter and dark matter. Dark matter 
collapses most effectively - gas resists gravity's pull 



by heating up. So it's dark matter's web-like blueprint 
that dictates where galaxies and stars form from 
gas clouds. Where filamentary streams intersect, 
clusters emerge and concentrate. And as the 
Universe ages, over billions of years, superclusters 
grow. According to this theory, it's the largest 
structures that are the latest to emerge. So there 
should be relatively few massive clusters in the 
young Universe - a trend that astronomers have 
yet to establish through observations. 
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spent much 
of his life trying to make a 
name for himself, rather than 
just being his father's son 
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BEING JOHN 

Herschel 

Despite striking out on his own path, the great 
British polymath had astronomy in his blood 



WORDS: EMILY WINTERBURN 

This month marks the 190th anniversary 
of William Herschel's death and the 
emergence of his son, John, as an 
astronomer and philosopher of some 
importance. Today we think of John as his father's 
son - his biography is even called The Shadow of 
the Telescope - but his contemporaries saw him 
in a more favourable light. According to one, 
John Herschel was so famous that people would 
wait on the street just to catch a glimpse of him. 
His books were bestsellers with many, including 
James Clerk Maxwell and Charles 
Darwin, citing him as their 
inspiration for taking up science 

John's success was neither 
immediate nor inevitable. 
He had the advantage 
of both a father and an 
aunt in the business, 
but just as important 
was his ability to carve 
out his own niche. His 
interests were wide and 
varied - today everyone 
from photographers to 
popular science writers 
claims him as a pioneer in 
their field - but his skill was 
in finding connections and 
explaining them well. 
William Herschel was born in 




obsession. He made telescopes. He taught himself to 
observe and understand some of the mathematics 
that accompanied those observations. In 1781, he 
discovered Uranus and everything changed - it 
was the first new planet to be found since antiquity. 
Immediately he was famous; soon after he was made 
The King's Astronomer, a post with little obligation 
beyond that he should live near Windsor Castle. 

This prompted William and his sister Caroline 
to move to Slough, then a much darker place at 
night than it is now, and together they surveyed 

the northern sky for nebulae, clusters and 
double stars. At that time astronomy 
was traditionally about the Solar 
System, with the 'fixed' stars 
merely catalogued as 
reference points. William, 
however, was interested 
in the stars themselves. 
To help in this work 
he persuaded King 
George III to fund 
construction of the 
world's largest telescope, 
a 40ft reflector. This great 
structure attracted visitors 
from around the world. 

Herschel's heir 

John was born in 1792, soon after 



a John was schooled 
rigorously, and even had the reflector's completion. He grew 
Germany in 1738. He was brought up in tutors to help in his studies up surrounded by telescopes, chemistry 



a large family in Hanover to an illiterate 
mother and an army musician father, with little 
money but high social aspirations. He and his 
brothers were trained to be court and society 
musicians rather than lowly army ones. During 
the Seven Years' War, William came to England 
to find work. The London market was saturated, 
but he managed to find employment in the north 
and gradually built a career. 

Then William discovered astronomy. Slowly, 
this interest turned into a hobby, then into an 



and star charts. He was sent away to 
school when he was five years old, attending several, 
including a three-week stint at Eton in 1800. His 
father kept a keen eye on the curriculum, employing 
home tutors to augment any perceived shortcomings. 

William was notably insistent that his son 
master both English and French mathematics. 
This was significant because England and France 
were at war, so admiring anything French was seen 
as unpatriotic. The two countries had different 
mathematical traditions following an argument ► 
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Herschel's 40ft reflector « 
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► a century earlier between Isaac Newton 
and Gottfried Leibniz over who invented 
calculus, and these differences affected 
what the maths was able to do. William 
had taught himself English calculus or 
'fluxions', but found it to be useless when 
trying to understand calculations about 
Uranus's orbit made by French 



astronomers. He wanted his son to be able 
to understand those calculations, but also 
do well at Cambridge University, where 
only fluxions were taught. William had to 
make sure John learned both. 

William's hard work paid off. At the 
end of three years at Cambridge, John 
left top of his class and had demonstrated 




A formidable 
family 

John's father was the world-famous 
William Herschel, left. A musician turned 
astronomer, William discovered Uranus, 
made some of the largest telescopes in 
the world and completely changed our 
thinking on what star clusters, nebulae and 
double stars were and how they evolved. 
John's aunt, Caroline, became William's 
collaborator, and independently discovered 
a number of nebulae and comets. Some 
of John's 12 children also had notable 
careers: his second son, Alexander, was 
a pioneer of meteor spectroscopy, while 
his youngest, a daughter called Constance, 
was one of the first women to graduate 
from Cambridge University. 




his mastery of calculus by publishing a 
couple of papers and helping to form the 
Analytical Society, a group dedicated to 
promoting the benefits of continental 
calculus to the English. 

William then had John elected a fellow 
of the Royal Society. John was becoming 
a natural philosopher, but he wanted to 
copy his friends who were, for the most 
part, training for professions, notably the 
law and the church. Within those options 
William favoured the church: the hours 
were good so there would be plenty of 
time for science. John wasn't sure he 
was religious enough and preferred 
law as it was full of intellectually 
challenging puzzles to solve. In the end, 
William relented and John went to live 
in London to train at Lincoln's Inn. 

This time, John was not a good 
student. His legal studies are barely 
mentioned in his correspondence at 
this time. Instead he wrote about the 
exciting lectures he was attending at 
the Royal Society and his new-found 
fascination with chemistry. In November 
1815 he returned to Cambridge where he 
discovered an interest in mineralogy and 
found a mentor, Edward Daniel Clarke. 
Clarke, a professor of mineralogy, gave 
John projects and introduced him at 
scientific parties as his research assistant. 
This was a brilliant turn of events for John's 
development as an independent man 
of science: it drew attention away from 
his status as William Herschel's son and 
focused it on his scientific ability instead. 

John still wasn't quite sure what he 
wanted to do with his life. He looked 
into writing as an option. There was a 
growing range of encyclopaedias on the 
market that John thought he might like 
to write for. There was also a booming 
market in what today we would call 
'popular science' books, which again 
John thought he might be able to do. 
His real aim, he told his friend Charles 
Babbage, the English mathematician 
and engineer, was to "get money and 
reputation at the same time". Writing, as 
far as he could see, offered the best route. 

The son also rises 

In October 1816, William asked his son 
to come home. He was getting old and 
wanted the chance to pass on his scientific 
legacy to his son. John returned and soon 
found himself learning to make telescopes 
and observations. All his chemistry, 
mineralogy and writing work was not 
forgotten though. By 1819 he began 
publishing, and in his papers he mixed 
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Life through a lens 



Although John dabbled in many subjects, he 

grew up among telescopes and was always 

aware of his astronomical heritage. 

Much of his work in astronomy 

was based on his father's 

work programme. In 1816, 

William began to train 

him in observing and 

telescope building. 

In 1820, John helped 

to found the (later 

Royal) Astronomical 

Society. Between 

1821 and 1823 John 

and his friend James 

South re-examined 

several double stars 

originally recorded by 

William. This work won them 

the Lalande Medal from the 

French Academy of Sciences 

in 1825, and the Gold Medal 

of the Astronomical Society in 

1826. In 1825, John invented 



a Many of John's drawings 

were published with his 

observations; this one 

shows the Keyhole Nebula 



the 'actinometer', a device that measured 
the heating power of the Sun's rays, and in 
847 published his observations 
of the star clusters, nebulae 
and double stars of the 
southern hemisphere, 
made between 1834 
and 1838. This work 
completed the survey 
his father had begun 
for the northern 
hemisphere. A 
Preliminary Discourse 
on the Study of 
Natural Philosophy 
(1830) and Outlines 
of Astronomy (1 849) 
introduced and inspired 
a new generation. Then 
there are his contributions 
to early photography, which 
revolutionised the way that 
astronomy was carried out 
from the 1840s onwards. 



his own specialist subjects 
in with the astronomy and 
optics he was learning 
from his father. John 
wrote on the optics 
of crystals, the 
polarising effects 
of minerals and, 
most famously, 
the properties of 
'hypo' (sodium 
thiosulphate), a 
substance later 
used as a fixer in 
early photography. 

John was also 
beginning to travel. 
In 1819, he and Babbage 
went to Paris. The following 
year they journeyed to the Alps, 
carrying out experiments on top of 
mountains. In 1822, John went travelling 
again, this time with his unscientific 
friend John Grahame. It was during this 
trip, when he was out of contact with 
family back home, that his father died. 
His mother tried to reach him, but it 
was too late. John came home to a pile 
of condolence letters. 

Two years later, John set out once more 
The death of his father seemed to finally 
give him the freedom to call himself an 
astronomer. This was the first trip in 



which he visited astronomers 
*• abroad. It also gave him 
a project: to finish his 
father's survey of the 
sky. In 1829, John 
married Margaret 



Brodie Stewart. Soon after, he wrote 
and published his most influential book: 
A Preliminary Discourse on the Study 
Natural Philosophy. 

A Preliminary Discourse gave John his 
much sought after money and reputation 
at the same time. It was widely read 
and inspired many to take up or take 
an interest in science. It was littered 
with examples from all the subjects he 
had dabbled in, including law, showing 
common ground between them. His next 
project was to make an even bigger splash. 

Margaret's brother worked for the East 
India Company and invited them over, 
which gave John the idea to complete 
his father's survey for the southern 
hemisphere. India didn't work out, so 
John took his growing family to South 
Africa in 1834, where they stayed for 
four years. This trip cemented his 
reputation. His academic papers and 
networking had got him known in certain 
elite scientific circles. A Preliminary 
Discourse and his other popular writings 
meant the press was interested in him, but 
it was the family trip to South Africa that 
made his name as an astronomer. 

Expeditions were already popular 
topics, but John's was made more so by 
a spoof article in the New York Sun that 
claimed John had discovered creatures on 
the Moon. The 'lunar hoax', as it became 
known, was soon revealed for what it was, 
and John was very embarrassed about the 
whole episode. But it nonetheless meant 
his name, telescopes and astronomy were 
ingrained in the popular imagination. 
His fame had finally eclipsed that of his 
father's, at least for one generation. © 



John lamented the notion 

that he had found 'animals' 

on the Moon, but the spoof 

helped to spread his fame 
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STARGAZING SKILLS 
Astronomy for kids 

Is your son or daughter the next Patrick Moore? We look 
at ways you can encourage the astronomers of the future 



THE BASICS 

How to get kids interested in the stars 
Why astronomy societies are great for 
encouraging young, enquiring minds 
Which sights will fascinate youngsters 



Ever since I can remember I have 
loved astronomy. As a boy of 
seven I used to gaze out of the 
window at the stars, curious 
about their names and the patterns that 
make the constellations. I learned much 
by myself, but it wasn't until I started at 
secondary school that, through some 
friends, I was introduced to our local 
astronomical society. 

If, as a child, you had particularly 
encouraging parents who already knew 
something about the subject or were 
curious enough to learn with you, you 
were off to a good start. Joining an 
astronomical society is the perfect next 
step in the stargazing journey. These clubs 
offer friendship and experience - not to 
mention access to telescopes - and could 
even provide the spark that leads to a 
career in astronomy. 

Summer stargazing 

Many societies take a break in August, but 
that's not because there's no astronomy to 
be done. In fact, for kids especially, this 




time of year has quite a number of benefits 
for stargazing. Though it doesn't get dark 
until fairly late there's no school to worry 
about, so a couple of late bedtimes on clear, 
starry nights hopefully won't be too much 




of a problem. Plus, the nights are usually 
considerably warmer at this time of year, 
so even though you still have to wrap up, 
you don't need to suffer the coldness 
associated with winter stargazing. 

You don't need a telescope either: many 
fine deep-sky objects, such as globular 
cluster M13 in Hercules or the Coathanger 
asterism in Vulpecula, can be seen with a 
good pair of binoculars. 

On that note, though, one thing that 
has massively improved since my early 
stargazing days is technology. One great 
tool is the video telescope eyepiece. This 
is linked to a screen to give live feeds of 
what the telescope is seeing - particularly 
handy if you're out stargazing with several 
children and would rather not have them 
come to the eyepiece single file. 

If you're thinking of running a star 
party for your kids, make sure you have a 
back-up plan in case the weather takes a 
turn for the worse. A space quiz with some 
chocolate prizes goes down a storm! 
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WOW-FACTOR SIGHTS 

Three ideal targets for kids looking at the skies for the first time - easy to see but impossible to forget 



THE MILKY WAY 

Equipment: Naked eye. 

Where it is: Visible from now until Christmas, 
running across the sky from the south to 
southwestern horizon. 

What you'll see: A misty meandering river of 
light - it's made up of the combined light from 
millions of stars. For the best views, head out 
to a countryside location. 

Fun fact for kids: This is just the visible section 
of our Galaxy, which contains between 200 
and 400 billion stars in total. 



THE PLEIADES 

Equipment: Naked eye or binoculars. 
Where it is: In the constellation of 
Taurus, the Bull. 

What you'll see: This open cluster is known 
as the Seven Sisters, which is roughly the 
number of stars you can see with the naked 
eye. It's also a lovely sight in binoculars, 
which will reveal several dozen more stars. 

Fun fact for kids: This family of several 
hundred stars sits about 400 lightyears 
from Earth. 



THE MOON 

Equipment: Binoculars or telescope. 

Where it is: Varies, but close to the ecliptic. 

What you'll see: Head outside when the 
Moon is in a crescent or gibbous phase 
to see craters, mountains, valleys, 
escarpments, rilles and more. Steer clear 
of the time around full Moon - there are 
too few shadows to reveal the incredible 
surface detail on our satellite. 

Fun fact for kids: The surface of the Moon 
covers roughly the same area as Africa. 



GREAT EVENTS FOR KIDS 

For a change from adult-orientated lectures and talks, organise 
a few fun astronomy events with a younger audience in mind 

Whttt 




BE GALILEO (OR EINSTEIN, 
OR WHOEVER!) 

Instead of just having a 
general talk on, say, Galileo, 
why not ask around the club 
for someone with thespian 
tendencies? They could dress 
up and play the famous 
Italian astronomer, describing 
his own inventions and 
discoveries. It's a simple way 
to liven up the subject for 
young minds and you could 
have a lot of fun, too. 




TREASURE HUNTS 

One meeting could be 
created as a themed 
'mission', with stations 
around the society's hut or 
field containing challenges 
that need to be solved to 
complete the mission. By 
doing so, the younger 
members of the club would 
get to understand some 
aspect of astronomy. Each 
station could hold riddles, 
puzzles or simple questions. 



* 



SPACE WRITING, POETRY OR 
DRAWING COMPETITION 

You don't need to narrow this 
one down, just allow minds to 
run wild! The competition 
could be inspired by a talk, 
such as the 'Be Galileo' event. 
You could also open it up to 
local schools, in which case 
the local newspaper might be 
interested. Put up a small 
telescope as a prize and the 
publicity could bring in some 
new faces to your club. 



GREAT BOOKS FOR 
YOUNG ASTRONOMERS 

I OUT OF THIS WORLD 

. •" ' Clive Gifford • Buster Books 

• £7.99 • HB 
? 

Covers all the 'cool' stuff about 
- space - from rockets to black holes. 
••••• 
Read the full review in our April 2012 issue 

MY TOURIST GUIDE TO THE 
SOLAR SYSTEM AND BEYOND 

Lewis Dartnell • DK 
• £8.99 • HB 

The best moons and planets to visit on a 
tour of the Solar System (and beyond). 

*•*•• 

Read the full review in our April 2012 issue 

EVERYTHING YOU NEED TO 
KNOW ABOUT EVERYTHING 
YOU NEED TO KNOW ABOUT 
— THE UNIVERSE 

Chris Cooper • Portico • £14.99 • PB 

An engaging exploration of all aspects of 
astronomy, accessible to young teenagers. 
•*••• 

Read the full review on page 99 
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Lost in space 



Month 



The trials and tribulations of a novice astronomer \ stargaze 



4 With Keith Hopcroft 



ONE SIGN OF a maturing relationship is 
being reconciled to your partner's perceived 
deficiencies. That's why I no longer get 
annoyed by my wife's habit of recounting all 
the things about me that annoy her. Now, I 
don't want to sound like a used-car salesman, 
but astronomy is very much like a maturing 
relationship: you accept those minor let-downs 
and move on. There are several aspects that 
once disappointed me, but I'm now over. 

What you see isn't what you get. Yes, it's a 
cliche, but the images taken from spacecraft 
and observatories set newbies up for a fall. 
Glorious pics of nebulae lead us to expect 
HD and 3D; what visual observers get are 
black and white smudges. It's the difference 
between Avatar and Charlie Chaplin. 

Everything's a mirror image. Or inverted, 
if you've got a reflector. Either way, it does 
nothing but add disorientation insult to 
image disappointment injury. 

Meteor showers aren't. Showers, that is. If 
you're very lucky, you might get a light drizzle. 
Of course, then you wouldn't be able to see 
the meteors, so no-one wins. 

Unmissable astronomical events invariably 
occur at 3am. Ridiculous. Who's in charge of 
these things? Don't they realise I have to get 
up for work in the morning? 



We can't definitively explain the Moon 
illusion. We can land a man on our nearest 
neighbour, but we can't explain why it 
looks bigger nearer the horizon. Nor can 
I explain why that's the single question 
I'm most frequently asked when people 
discover I'm an amateur astronomer. 

The price of solar telescopes. They're 
far too expensive - at least, that's what 
my wife tells me. 

Venus. It promises so much, blazing 
brilliantly in the sky. But it's completely 
featureless. Admittedly it has its phases, 
but then don't we all? 

Transits and occultations. 
These two celestial events 
urgently need renaming. 
Transits conjure up 
images of white vans, 
which isn't what you 
expect to see crossing 
the face of Jupiter. 
Occultations, meanwhile, 
seem to have connotations 
of devil worship - no 
wonder so many 
people confuse 
astronomy with 
astrology. 



'Go-To'? Gone where? After a while, my 
Go -To system inevitably takes me to a visual 
void. I don't know if my target's too dim, my 
scope needs realigning or the dew curse has 
struck. But it means it's time to pack up and 
Go-To the kitchen for a warming cuppa. 
I have to make that cuppa myself, because 
everyone else is always asleep by then. 
Annoying, that. 

Keith Hopcroft is a GP and a columnist 
for The Times 




Binocular 
quest 




THIS MONTH 

| Melotte 179 

m What: Open cluster 

;';. Apparent magnitude: +4.2 

| Best time to see: 9.30pm in mid August 

| ANYONE WITH EVEN a passing interest 

| in astronomy has almost certainly heard 

| of Charles Messier's famous catalogue of 

3 deep-sky objects, which was originally 

§ created in an attempt to steer comet hunters 

° away from any distractions. The catalogue's 

5 110 members include galaxies, nebulae, 



star and globular clusters, and even one 
supernova remnant. 

However, as important as the Messier 
catalogue is, many others exist, and one 
that includes plenty of fine star clusters 
perfect for binoculars is Philibert Melotte's 
eponymous list, which was published 
in 1915. The Melotte Catalogue contains 
245 objects; we're going to search for 
Melotte 179, which also appears in the 
Index Catalogue of Nebulae and Star 
Clusters as IC 4665. 

Our target is only just west of south at 
9.30pm in mid August, sitting halfway up 
the sky. Facing south, you'll see mag. 0.0 
star Vega (Alpha Lyrae) high in the sky. 
Much lower to its left is mag. +0.8 Altair 
(Alpha Aquilae). These two stars are part 
of the Summer Triangle asterism. 

From Altair, scan westwards by about 34° 
and you'll reach mag. +2.1 star Rasalhague, 




Melotte 179 is a loose cluster of around 30 
stars, the brightest of which is mag. +6.9 

the leading star in Ophiuchus. Hop left 
along the constellation by one star to 
mag. +2.8 Cebalrai (Beta Ophiuchi). 

By this point, you'll more than likely 
have already spotted Melotte 179, a large, 
loose family of 30 stars. If you haven't, you 
just need to look 1° northeast of Cebalrai. 
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SCIENCE •TECHNOLOGY* FUTURE 



i«wi£ 



The science and technology monthly 

Try it today! 

5 issues for just £5 



Every issue of BBC Focus magazine brings you news and analysis of the latest 

developments from the worlds of science and technology. As well as interviews 

with the people who push the boundaries of human knowledge, you'll also find 

reviews of all the latest consumer technology and the coming month's 

science- and tech-related events and entertainment. And if you've got an iPad, you 

can get all of this great content exclusively through the Focus App! 




2) Order online 

£_ J www.buysubscriptions.com/focus 



\ Or call now on 

If ) 0844 844 0260 

^^ ^f Calls to this number from a BT landline will cost no more than 

^^ ^^ 5p per minute. Calfe from mobiles and Other providers may vary. 
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Offer end* 20th August 2012 

*5 issues for £5 available to UK Direct Debit orders only. After your first 5 Issues, your subscription will continue at just £17.75 every 6 Issues 

thereafter, saving 25% on the shop price. If you cancel within two weeks of receiving your fourth issue, you wilt pay no more than £5. 
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, SCO P E 

doctor 

Our resident equipment specialist 

Steve Richards cures your optical ailments 



Canon's EOS 550D and 
EOS 450D are both popular 
among astro imagers 




I have a Celestron NexStar 130 SLT 
telescope and want to buy a DSLR to 
try astrophotography. What camera 
would work best with this scope? 



GRAHAM TINKLER 

The Celestron NexStar 130 SLT is 
a 5-inch Newtonian reflector with 
a focal length of 650mm, mounted 
on a Go-To altaz mount. This makes 
it an excellent general purpose system 
for observing, but because the mount 
moves in discrete horizontal and 
vertical steps rather than in a smooth 
arc its usefulness is limited when it 
comes to imaging deep-sky objects. 
This telescope and mount would 
benefit from a lightweight, fast frame 
rate camera to take lunar and planetary 
images rather than a DSLR, which is 
better suited to deep-sky imaging. If 
you are set on a DSLR, Canon's range is 
the most popular for astrophotography 
- either the EOS 550D or EOS 450D 



would be ideal. EOS Camera Movie 
Record, free non-Canon software, 
allows your DSLR to operate in 
much the same way as a fast frame 
rate camera. 

In common with several other 
Newtonian reflectors, there is an issue 
with backfocus when using a DSLR 
with the Celestron NexStar 130 SLT 
- the focuser has insufficient inwards 
travel to achieve focus when a camera 
is attached. There are three solutions 
to the problem: install a lower profile 
focuser; use a Barlow lens in front 
of the camera; or move the primary 
mirror closer to the secondary mirror 
to bring the focus point further 
outside the optical tube. 




STEVE RICHARDS 

Our Scope Doctor and 
all-round gear guru is a 
keen amateur astronomer 
and astrophotographer. 
He loves nothing more than 
tinkering with telescopes 
and accessories. 



I would like to build a refractor. Could you 
tell me where I can purchase a good objective 
lens and what size I should go for? 

KEN ISAAC 

Building your 

own refractor 

is no easy task, 

but it can be a very 

rewarding project. 

Longer focal 

length optics are 

probably the best 
Larger optics can be pricey, but let , . c c 

9 r ' . . bet tor your first 

you use hardy building materials 

instrument as they 

are more forgiving than short focus ones, resulting 
in better colour correction and easier focusing. 

The size that you decide on does, of course, depend 
on the depth of your pockets. An instrument with an 
aperture in excess of 4 inches would be a good choice 
as you would be able to use robust materials to 
produce a solidly constructed telescope more easily. 

With regard to lens quality, avoid suppliers of 
'school project' type optics. Peak 2 Valley Instruments 
(www.peak2valleyinstruments.co.uk), I R Poyser 
(www.irpoyser.co.uk) or Phil Dyer Astrophoto 
(www.astrophoto.co.uk) should be able to help 
you to make an informed choice. 




% 



STEVE'S TOP TIF 

Which bolts and screws are commonly used 
in dovetail plates, tube rings and mounting 
adaptors, and where can they be bought. 

There are two main sizes of bolt used to attach tube 
rings to dovetail bars, one measured in imperial 
(inches), the other measured in metric (millimetres), 
imperial types are 0.25-inch UNC and have 20 threads 
per inch, while the metric type have a diameter ot 
6mm and one thread per millimetre. The two look very 
similar, but they are not compatible - so take care 
before buying. Both types are readily available horn 
online suppliers, including Namrick (www.namrick.co.uk) 
and Orbital Fasteners (www.orbitalfasteners.co.uk). 



Email your queries to scopedoctor@skyatnightmagazine.com 
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HOW TO BUILD AN 

observing chair 




With Mark Parrish 



EXPERTISE INDICATOR 

_] BEGINNER 
S INTERMEDIATE 
—I ADVANCED 



Say goodbye to wet knees and aching joints with this month's 
DIY project - an observing chair that folds flat for easy storage 



Tools and 
materials 

FINISHING 

Treat the timber with 
varnish, preservative 
wood stain or exterior 
paint. The choice of 
colour is up to you, 
though bear in mind 
that lighter colours 
are easier to spot 
in the dark. 

SUNDRIES 

Thirty 25mm No 8 
countersunk screws, 
waterproof PVA wood 
glue, two M6 x 40mm 
bolts and wing nuts. 

TIMBER 

All of the plywood parts 
can be cut from one 
1220mm x 1220mm 
piece of 12mm-thick 
board. You also need 
two 3m lengths of 
44mm x 20.5mm 
softwood. For the pivots, 
cut up a 500mm length 
of 25mm dowel. 

TOOLS 

Coping saw, jigsaw or 
scroll saw; electric or 
pillar drill with 4.5mm, 
25mm (to suit dowel) 
and countersink bits; 
G-damps, screwdriver. 



Observing a well-placed object in the 
night sky is always a pleasure, but if 
the object is low on the horizon or 
close to the zenith, you may find you 
have to kneel on damp ground or crane your neck 
to get your eye close enough to the eyepiece. It's 
at times like these when an adjustable observing 
chair really comes into its own. 

The wooden chair we're going to build 
this month has an adjustable seat that can be 
positioned anywhere between 150mm and 920mm 
off the ground. This height range should be ideal 
for most amateur scopes, but there's no reason why 
the design couldn't be extended a bit. You could 





The completed observing chair can be part dismantled, 
which makes it easy to store, transport and carry 



With an easily adjustable seat, this chair can be used with 
all manner of scopes, and by big and small kids alike 

even have kids stand on the platform - perfect 
for those 'small child, big Dob' moments. 

You can make this observing chair with a basic 
tool set and minimal woodworking skills, but if 
you own (or can borrow) an electric or pillar drill, 
and an electric jigsaw or scroll saw, you will be 
able to speed up the process - and perhaps ensure 
a bit more accuracy. 

All of the materials you need can be easily 
obtained from most timber merchants or DIY 
stores. If you are lucky, you may be able to get the 
main parts cut to size for a small charge in the 
store when you buy the wood, leaving just the 
fiddly bits to deal with yourself. 

The chair is based on one created by Canadian 
amateur astronomer Ed Hitchcock - which itself 



skyatnightraagazine.com 2012 



HOW TO AUGUST 79 



borrows from some commercially made 
examples - so its design is well evolved, 
and includes a number of features that 
will enhance your observing experience. 
For example, the chair can be folded 
flat for storage. If you want to take it 
anywhere by car, you can easily unscrew 
the spreader leg, which makes it small 
enough to fit across the back seat. 

We chose to fix the spreader leg to 
the rear support because this makes 
it easier to fit the front of the chair 
between tripod legs. 

At the workbench 

Apart from the woodscrews, all the 
parts are made from timber. The pivots 
are made from 25mm wooden dowels, 
which can be found in most DIY stores, 
though you could also use an old broom 
handle. You will need a drill bit to 
match this dowel, and sometimes a little 
sanding or filing is required for a nice 
fit. However, it isn't too tricky to make 
a strong and accurate chair. 

If you use plywood for the seat brackets, 
we recommend gluing two pieces together 
for each side to give them extra thickness 
- though we were lucky enough to find 
some hardwood (ash) in our offcuts box 
for these, which added a touch of quality. 
If you have access to hardwoods and wide 
natural boards, you can substitute them 
for the softwood and plywood parts. This 
improves the durability and also allows 
a degree of customisation. In any case, 
avoid using MDF or chipboard as these 
materials can break down when they 
become damp and get knocked about. 

Using the chair is straightforward. 
Once the spreader leg is fixed on, simply 
unfold the rear support and the brace 
will drop into place, securing the shape. 
The seat can be raised and lowered easily, 
but once you sit on it, it locks into 
position and cannot drop down. 

There are a number of additions you 
may want to consider. If you are planning 
on using the chair for long sessions, you 
could add a footrest for extra comfort or 
a second seat for a friend. You could attach 
a rail to the side for children to hold onto 
if they are standing on the seat, or add an 
accessory tray to hold your eyepieces. 

However you decide to build your 
chair, it will be an invaluable observing 
companion for many years to come. 
Unless you use MDF, of course. © 



ON THE CD 

Full construction plans and pics 



STEP-BY-STEP GUIDE 




STEP 1 

Accurate marking out is the key to success. 
Many parts are made in pairs, so tape 
them together, mark them and cut them at 
the same time. That way, even if the outcome 
is a little inaccurate, at least the two sides 
will be symmetrical. 



STEP 2 

The notched racks that the seat slots into are 
easier to make than they look. Clamp the 
two pieces of timber together and drill holes 
every 50mm along the joint. Mark the top 
of each piece before you separate them, 
so the notches always match up. 




STEP 3 

Some parts, like the support brackets and the 
seat brackets, need to be shaped. You can cut 
them using a coping saw or, preferably, an 
electric jigsaw or scroll saw. Again, tape the 
two bits of wood together and cut, drill and sand 
them at the same time to ensure consistency. 



STEP 4 

After cutting the plywood panels and timber 
rails, use a waterproof wood glue to stick them 
together. Use woodscrews, through pre-drilled 
and countersunk holes, to tighten these bonds. 
Note that it's easier to drill through plywood and 
screw into timber than the other way around. 




STEPS 

Assemble all the parts you've prepared to 
check for fit and ease of movement. Dowels 
may need to be sanded or have spaces cut 
for them to allow free movement, so it all 
folds down flat. Don't paint the chair while 
it's assembled, or the parts will stick together. 



STEP 6 

Mount the spreader leg so that the support 
section is held just above the ground. We 
used wing nuts and screws to fasten it, so 
it can be removed for transport. A block, 
glued above the leg, provides extra strength. 
Varnish or paint the parts before reassembly. 
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Astrophotography 

EQU I PMENT MADE 'EASY / 1; 

Start' taking' pictures' of the night :. '..•.-- .",./. ..;'• " •/ '. ". ' .• 
. sky in; next to. no' time .with our- > : •'• •*• • * : .' • . ' • , 
guide to astro imaging kit". '••'♦''••.••'■..'_ ••'' # , ".:"'•• 



WORDS: PETE LAWRENCE 



With the right equipment, 

you too can take fantastic 

pictures like this one of M31 



'here are so many different ways 
' to take pictures of the night sky 

• that sorting out which method 

• is right foryou can seem 
almost as daunting as actually taking and 

m processing the images. It's not as bad as . 
I it first seems, though. And if you want to 
I start out in astrophotography, this article 
| is here to help you decide where to begin. 
I Over the next few pages we'll look at 
I the three main types of cameras used 
5 to take astronomical masterpieces and 



identify sdme of the additional kit you'll 
need to*get the best out of them. If you're 
already imaging, perhaps with a 6SLR, 
but want to take the next step a«d aren't' 
sure what path to go* down, this guide 
should be of interest to you too. 

Ultimately, imaging the heavens * 
should be fun and enjoyable. With the 
right kit in hand, it'll also provide you 
with some lasting memories that will 
really show what an amazing Universe 
we all live in. 



ASTRONOMY"; 
PHOTOGRAPHER 

OF THE YEAR 2 012 

If ycftj've been inspired by these images, 
why not visit the Astronomy Photographer 
of the Year 201 2 exhibition at the 
Royal Observatory, Greenwich? From 
21 September, you'll be able to see 
the best of the year's astro images in 
categories including 'Our Solar System' 
and 'Deep Space'. Find out more at 
www.rmg.co.uk/astrophoto 
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DSLR 



DSLRS ARE GREAT for wide-field shots 
using normal lenses and can also be attached 
to a telescope using an adaptor. They're 
self-contained, portable and can show you 
an image as soon as you've taken it, so you 
can adjust settings to get the shot just right. 
On the downside, uncooled sensors mean 
that thermal noise can be an issue, and an 
internal filter also tends to block some red 
light emitted by certain deep-sky objects. 

CAMERAS 

DSLRs have many core features useful 
for astrophotography, including wide ISO 
ranges, removable lenses and a bulb setting 
that allows you to hold the shutter open for 
as long as you want. Many now offer a live 
view mode, which is useful for focusing. 
Some models are better suited to astro 
imaging than others: the things to look 
for are red sensitivity and how the camera 
handles noise, especially at high ISO. 

Recommended models: 

• Nikon D3100; £350. 

• Canon HOOD; £400. 

• Canon 60Da; £1,175. 

ACCESSORIES 

To connect a DSLR to your telescope you'll 
need an adaptor ring and an eyepiece 
barrel. The adaptor ring will be specific 
to your camera model and will present 




a Some DSLRs are better suited to astro imaging - consider noise and red sensitivity when buying 



a female T-thread. When it comes to the 
eyepiece barrel, opt for a 2-inch one if 
possible. The barrel should have a male 
T-thread to screw into the adaptor ring. 

SCOPES AND MOUNTS 

When connected to a DSLR, a telescope 
acts just like a telephoto lens. For the 
best shots, go for a scope that has good 
colour correction and no serious optical 
aberrations. A solid, smooth and lockable 
focuser is essential; if it rotates, better still. 
The high contrast of a colour-corrected 
refractor makes it an ideal choice. The 
optimum focal length of the scope you 
should use depends on the seeing conditions 
and the size of the camera's pixels. As a 
rule of thumb, for UK skies, a scope with 




a focal length of 400-2, 000mm will give 
the best results for a typical DSLR. 

Recommended scopes: 

• William Optics 2012 Zenithstar 
ZS70; 3-inch refractor; £369. 

• Sky-Watcher Quattro f/4 Imaging 
Newtonian; 8-inch reflector; £599. 

• Sky-Watcher Evostar 100ED DS Pro; 
4-inch apochromatic refractor; £643. 

Recommended mounts: 

• Manfrotto 055XPROB; sturdy and 
fixed standard tripod; £105. 

• AstroTrac TT320X-AG; equatorial 
drive for standard tripods; £448. 

• Sky-Watcher EQ5 Pro SynScan Go-To; 
driven equatorial mount; £540. 

SOFTWARE 

Some DSLRs come with drivers and remote 
control software for computers. Third-party 
programs can also control certain cameras 
- for example, BackyardEOS (£19) can be 
used to control some Canon DSLRs. Images 
can be processed with freeware applications 
such as GIMP or DeepSkyStacker, or using 
commercial programs such as Photoshop 
Elements (£58) or Photoshop CS6 (£652). 

TARGETS 

With normal lenses, DSLRs are great for 
taking constellation overviews. Using a 
fixed tripod and long exposures will allow 
you to capture great star trails. These cameras 
are especially good for wide-field phenomena 
such as meteor showers and auroae. They 
can take great shots of the Moon, but are 
best suited to tracked images of brighter 
deep-sky objects through a telescope. 
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WEBCAMS AND THEIR successors, high 
frame rate planetary cameras, are able to 
take a lot of still images in quick succession 
- from lOfps to 120fps depending on the 
device - or record a movie. They're best used 
on bright, detailed objects such as the Moon 
and planets. Atmospheric wobbles distort 
the targets, but these cameras can also record 
the times when the atmosphere is fleetingly 
still. Using software, these good bits can be 
extracted and averaged. You need a computer 
and control software to operate them. 

CAMERAS 

Astro-friendly webcams are becoming 
harder to find as they are being replaced by 
specialist high frame rate cameras. One- 
shot colour cameras make colour imaging 
easier, but they tend to be less sensitive 
than monochrome versions, which require 
filters to create full-colour results. 

Recommended models: 

• Orion StarShoot Solar System Colour 
Imager IV; £89. 

• Celestron Nexlmage 5 Solar System 
Imager (colour); £249. 

• Imaging Source DMK 21AU04.AS 
(mono); £300. 

ACCESSORIES 

High frame rate cameras are typically 
supplied with all the fittings you need 



a High frame rate cameras, like the one shown here, are much easier to find than webcams 



to connect them to a telescope. You may 
require an additional infrared-blocking 
filter (£30), but check your camera or 
imaging filters first - some include 
infrared-blocking as standard. 

SCOPES AND MOUNTS 

High frame rate cameras work best with 
large aperture, long focal length and high 
contrast scopes. A big refractor is ideal, but 
as these can be expensive many imagers 
compromise by using large scopes with 
folded optics, such as Schmidt-Cassegrains. 
Scopes with focal lengths starting at 
1,000mm are ideal with optical amplifiers 
such as Barlow lenses, providing a way to 
increase the effective focal length if needs be. 




Recommended scopes: 

• Orion Apex 127; 5-inch 
Maksutov-Cassegrain; £399. 

• Sky-Watcher SkyMax 180 
Black Diamond Maksutov; 7-inch 
Maksutov Cassegrain; £725. 

• Celestron EdgeHD 925; 9.25-inch 
Schmidt-Cassegrain; £2,999 

Recommended mounts: 

• Sky-Watcher EQ5 Pro SynScan Go-To 
Mount; driven equatorial mount; £540. 

• Sky-Watcher NEQ6 SkyScan Pro 
Mount; heavy duty; £989. 

• Celestron CGEM Computerised 
Mount; suitable for scopes up to 
11 inches; £1,449. 

SOFTWARE 

Most commercial high frame rate cameras 
come with their own control software. 
Third-party alternatives that control 
Lumenera USB 2.0 cameras and many 
Imaging Source models are available, 
such as Lucam Recorder (£60). Processing 
the capture files requires a stacking 
application such as RegiStax, AviStack 
or AutoStakkert!, all of which are free. 

TARGETS 

High frame rate cameras excel when used 
to image bright Solar System objects such 
as the Moon, Mercury, Venus, Mars, Jupiter 
and Saturn. Using appropriate filters, these 
cameras are also great for imaging the 
Sun. However, monochrome cameras are 
better suited than colour versions for use 
with specific wavelength solar filters, such 
as hydrogen-alpha and calcium-K. 
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COOLED ASTRONOMICAL CCD cameras 
offer great sensitivity and low noise thanks 
to internal cooling circuitry. You can buy 
them in colour or monochrome versions, 
monochrome tending to be more sensitive, 
but you need to add filters and extra 
effort to get full-colour results. They 
can produce detailed images of deep-sky 
subjects and their large sensors can be 
good for wide-field shots. However, they 
tend to be quite expensive and, again, you 
need a computer to control them. 

CAMERAS 

Ongoing developments in sensor technology 
mean new cooled CCD cameras are launched 
regularly. Deciding which to buy depends on 
whether you want colour or monochrome, 
sensor size and pixel size. Smaller sensors 
tend to be used for close up deep-sky 
imaging, while large sensors give wide-field 
capability. The efficiency and accuracy of 
the cooling systems are also important. 

Recommended models: 

• Meade DSI II (colour); £305. 

• Atik 420L (mono or colour); £919. 

• Starlight Xpress SXVR-H9 
(mono); £1,295. 

ACCESSORIES 

These cameras are designed to be connected 
to a telescope directly, so they come with 



a Cooled CCD cameras are expensive, but the pay off is high sensitivity and low noise in images 



all fittings required. To produce colour 
images using a monochrome CCD, you'll 
also need a filter wheel (£100) and a set 
of LRGB imaging filters (£200+). 

SCOPES AND MOUNTS 

You'll get the best results with a cooled 
CCD camera if you pair it with a colour- 
corrected, high-contrast telescope that has 
no aberrations in the field of view. As 
deep-sky astro imaging often involves 
long exposures, it's essential that you have 
an accurately polar-aligned and driven 
equatorial mount - otherwise your shots 
will be blurred. When you're ready, 
autoguiding compatibility will help 
you to keep your setup aligned. 




Recommended scopes: 

• TS TL804 FPL53 Triplet apo with GT81 
Field Flattener; 3-inch colour-corrected 
refractor; £649 

• Vixen VC200L; 8-inch reflector; £1,499 

• William Optics FLTllOTriplet apo; 4-inch 
colour-corrected refractor; £1,749. 

Recommended mounts: 

• Sky-Watcher NEQ6 SkyScan Pro; 
heavy duty mount; £989. 

• iOptron IEQ45 v2; equatorial Go-To 
mount with GPS; £1,599 

• Avalon Instruments Linear Fast Reverse; 
equatorial mount; £3,198. 

SOFTWARE 

Most cooled CCD cameras come with 
their own control software. Plug-ins to 
run certain cameras from commercial 
programs such as AstroArt 5 (£149) or 
Maxim DL Pro (£320) are also available. 
These programs can also be used to 
process the files generated by the cameras. 
Other processing-only options include 
freeware such as DeepSkyStacker. 

TARGETS 

CCD cameras specialise in imaging 
faint objects; they thrive on picking 
out subtle detail in galaxies, revealing 
delicate wisps of nebulosity and 
pulling in light from the extremely 
faint stars at the edges of globular 
clusters. Some recommended CCD 
targets are the Whirlpool Galaxy 
in Canes Venatici, the Dumbbell 
Nebula in Vulpecula and the 
Crescent Nebula in Cygnus. © 
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Meet the TriPad™ 

A revolution In functionality and versatility tor astronomers. 
With TrlPod™ you won't need to leave your laptop In any 
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have accessory. 



Enjoy free delivery when you buy from the TriPad website. Just enter the code BSNMFD at the checkout 
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Binoculars 

Books 
CCD Cameras 
Microscopes 
Secondhand 

& More... 



Ace Astro have been supplying top quality products & offering the best 
service & advice for over 25 years. If you're thinking of making a purchase & 
need help in making the right choice, please don't hesitate to give us a call 

& out friendly t knowledgeable staff will be more than happy to oblige. 



www.acecameras.co.uk 

Visit our website for all the top brands of cameras, lenses, binoculars & telescopes at the lowest discount prices. 
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Bringing you the best in equipment and accessories 
each month, as reviewed by our team of astro experts 



HOW WE RATE 

Each category is given a mark 
out of five stars according to how 
well it performs. The ratings are: 

***** Outstanding 
***** Very good 
***** Good 
***** Average 
***** Poor/Avoid 




This month's reviews 



First light 



Books 




Gear 



The Orion QfY he At ' k 428EX 

MO-inch / V/Monochrome 

1 Newtonian Astrograph. CCD Camera. 
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and MiniGuider System. latest astronomy titles. LED red head torch. 



Find out more about how we review equipment at www.slcyatnightmagazine.com/scoring-categories 
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FIRST light 



Orion 10-inch 

Newtonian Astrograph 




A short focal length reflector with an elusive 
quality - astrophotographer appeal 



i 



WORDS: STEVE RICHARDS 



VITAL STATS 



. Price £549 

• Optics Newtonian 
reflector 

• Aperture 254mm 
(10 inches) 

• Focal Length 1,000mm 

• Focuser 2-inch Crayford 
style, dual speed 

. Finder 9x50 
straight-through 

• Extras Die-cast tube 
rings, Vixen-style 
dovetail bar, 1.25-inch 
adaptor, cooling fan, 
collimation cap, Starry 
Night software 

• Weight 11.6kg 

• Supplier 

The Widescreen Centre 

• www.widescreen- 
centre.co.uk 

. Tel 020 7935 2580 



SKY SAYS... 

We were 
soon enjoying 
excellent views 
of objects 
ranging from 
the Moon and 
Jupiter through 
to Ml 3 



f 



Newtonian reflectors are a popular choice 
for astro imaging. They offer a large 
aperture for their cost and, because 
they use mirrors rather than lenses, 
produce images free from chromatic aberration. 
It's not all plain sailing though, as reflectors do 
have other issues that can affect the quality of your 
images. The secondary mirror is placed in the 
middle of the light path, which reduces contrast, 
and the mirrors have to be collimated quite 
frequently. Images may suffer from coma, which 
is where stars at the edge of the field of view take 
on the shape of comets. Finally, reflectors often 
have little back focus, making it difficult to rack 
the focus tube in far enough to achieve focus 
with certain cameras attached. 

The Orion 10-inch, f/3.9 Astrograph addresses 
some of these issues to give it astrophotographer 
appeal. The all-important focus issue is resolved by 
moving the secondary mirror closer to the primary, 
which pushes the focus position farther out from the 
tube side and gives a greater range of focus. Normally, 
this action would have the effect of clipping some 
of the light cone falling on the sensor, as some of it 
would pass the edge of the secondary mirror. But 
Orion has installed an enlarged oval secondary with 
a minor (shortest) axis of 82mm to ensure that good 
field illumination is achieved. This larger secondary 
mirror introduces a 32 per cent central obstruction, 
but this is offset by 13 solidly mounted baffles within 
the optical tube, which help to increase contrast by 
stopping stray light from reaching the focus tube. 

Inner darkness 

The telescope's rich, gloss black steel tube is longer 
than we would have expected for a 1,000mm focal 
length reflector, due to the fact that the secondary 
mirror's spider vane is positioned 87mm in from the 
front of the tube. This extra length acts as a hood to 
block extraneous light intrusion and protect the 
secondary mirror from dew formation. When it 
came to attaching to a mount, however, we would 
have preferred to see a Losmandy-style dovetail, 
rather than a Vixen one, on a telescope of this size. 




On first inspection, the 2-inch, Crayford-style, 
11:1 dual-speed focuser appeared to have a bearing 
missing on one side of the shaft, but this turned out 
to be an assembly issue - three of the retaining bolts 
were so loose that they were about to fall out. 
Resolving this was simple enough. Once correctly 
adjusted, the focuser held our Starlight Xpress 
SXVF-M25C CCD camera even when it was 
suspended underneath the optical tube. Focus 
adjustment was smooth and effective, especially 
bearing in mind the reduced 'focus sweet spot' that 
you'd expect from a scope with such a fast focal ratio. 

The cooling fan mounted at the base of the tube 
helped to cool the telescope down. Collimating the 
optics, using the excellent hand screws on the ► 
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CRAYFORD-STYLE FOCUSER 



Once correctly adjusted, the 11:1 dual-speed focuser was very precise and easy 
to operate. The Crayford design produces a smooth operation with minimal image 
shift when changing direction, but we really had to tighten the locking bolt for it 
to take the weight of our CCD camera without slipping. 




One thing that causes a lack of contrast in a telescope is stray 
reflected light reaching the eyepiece or camera sensor. The 
13 solidly mounted baffles within the optical tube alleviate thi 
by cutting down reflections from the inside. These baffles wor 
in conjunction with a matte black internal finish. 



OUTSTANDING OPTICS 



The telescope's optics have been designed 
specifically with deep-sky imaging in 
mind, although they still perform well 
in an observing role. The fast focal ratio 
of f/3.9 means that, when imaging 
deep-sky objects, less exposure time is 
required for each capture. Therefore 
somewhat deeper, more detailed images 
can be recorded in the same length 
of time that it would take to capture a 
typical image using a standard reflector 
with a larger focal ratio. 



Orion has achieved this by specifying a 
relatively short focal length of 1,000mm, 
resulting in excellent light grasp and a 
generous field of view 1 .3° wide by just 
under 1° deep when coupled with the 
APS-C-sized sensor of a typical DSLR 
camera. The bigger secondary mirror 
ensures good sensor illumination even on 
larger format sensors, while its positioning, 
closer to the primary than usual, allows a 
wide range of cameras, filter wheels and 
off-axis guiders to be used with this scope. 



EASYCOLLIMAT10N 

Telescopes with fast optics typically have 
to be collimated more frequently than those 
with slower optics. Orion thoughtfully 
ncorporated Allen bolts for adjusting the 
secondary mirror - less likely to burr over 
time than crosshead bolts - and the hand 
bolts for adjusting the primary mirror 
were very easy to use. 
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COOLING FAN 



Newtonian reflectors, in common with other 
telescopes, need to be cooled down to the ambient 
temperature before use so that air currents within the 
tube do not distort the view. The supplied 12V fan 
helps to do this by cooling the large mass of glass 
that forms the primary mirror. 




SKY SAYS... 

Now add these: 

1. Orion Atlas 
EQ-G equatorial 
mount and tripod 

2. Orion 
Awesome 
Autoguider 
Package 

3. Orion Parsec 
8300 CCD 



► primary mirror and Allen keys for the secondary, 
was also a quick process. We were soon enjoying 
excellent views of objects ranging from the Moon 
and Jupiter through to globular cluster M13. But 
our main interest was in testing the telescope's 
imaging credentials, so we swapped the eyepieces 
for our CCD camera and concentrated on Ml 3 
and mag. +2.8 star Kornephoros, both in Hercules. 

In our first session, we took 22 subframes of 120s 
each using our APS-C-sized sensor and calibrated 
the images with and without flats to evaluate sensor 
illumination. Although the vignetting was not 
severe, the images calibrated with flats showed a 
great improvement. What did stand out though, was 
the high level of coma present in all of the images. 
This was to be expected - coma increases as focal 
ratio is reduced - but we found it to be more 
intrusive than we expected. For our second imaging 
session, we used a Baader multi-purpose coma 
corrector, which resolved the issue very well indeed. 

Although we would recommend this telescope, 
it's worth budgeting for a suitable coma corrector 
to get the best out of it. © 



Extraneous light from external sources can spoil 
the contrast of the view through a telescope, but 
the increased tube length acts as a suitable hood to 
avoid this problem. The extension is also an effective 
dew shield, preventing the secondary mirror from 
misting over in damp observing conditions. 




Globular cluster M13, imaged without flat frames 



VERDICT 


BUILD AND DESIGN 


•••• 


EASE OF USE 


•••• 


FEATURES 


•••• 


IMAGING QUALITY 


•••• 


OPTICS 


•••• 


OVERALL 


*l 




a M13, imaged with a coma corrector and calibrated 
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Harrison telescopes Ltd . ~ 

www. ha rrisontelescopes.co. u k 
Call 01932 703605 six days 

lorised Dealers for all leadin 
Low Prices - Special Offers - Great Service 
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New LX80 
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T - Adaptors 
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FULL 
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QUALITY 5 AMP MAINS POWER SUPPLIES £28.99 
MOON FILTERS £9.95 - RED LED TORCHES £4.99 



the latest . 



Call 01932 703605 until 5PM six days 



SKVPRODIGY4 



SkyProdigy. 

THE SMARTEST 

TELESCOPE IN THE 

UNIVERSE! 

No knowledge of the 

night sky is required. 

One touch innovation 

turns anyone 

into an instant 

astronomer! 

It is that 
SMART. 



To discover more and to find your nearest Celestron dealer 
please visit www.celestron.uk.com 



Celestron is distributed in the >tfT% ... — .i» 

UK, Ireland and Scandinavia by: fSljW DaVldHIndS 

Dealer enauiries welcomed. ^Bl 




Dealer enquiries welcomed. 

Cc '-^.:\j '■'. Lilv.'P'cd u.. 1 " aid GtarSense' 
of Celestron Acquisition, LLC In Ihe United Stales 
around the world. All rights reserved. David Hinds 
and reseller of Celestron products. All telephone c 
quality control purposes. 



Oavid Hinds Ltd Unit R, Cherry-court Way 
Leighton Buzzard, Bedfordshire LU7 4UH 



Telescope House 

Broadhurst Clarkson & Fuller Ltd Established 1785 
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SOLAR SYSTEM IMAGER IV 



• Orion iPhone 1.25" 
SteadyPix Telescope 
Photo Adaptor 

£59.99 



*»' 



'!* 



f 



^ £83.99 ^W 

I U * Orion StarShoot Video Eyepi 

9^" » n»i„„ ct-.,cu n ,.+ fonnpfttn vnnrTV famrnrrlpr 



The next generation of Planetary Imager; 
Windows 7, Vista, XP, & Mac OSX Compatible 



Coming Soon 

* Orion StarShoot 
Deep Space Video Camera II - 
highly sensitive video system. 
See deepsky objects from your living room! 



* Orion StarShoot 
LCD-DVR- Watch and 
record through your 
telescope with Orion 
video devices! 

£229.99 



* Orion StarShoot Video Eyepiece 
Connect to your TV, Camcorder or 
Orion StarShoot LCD-DVR! 



£49.99 




* Orion StarShoot USB Eyepiece 



www.telescopehouse.com 01342 837610 

Showroom: Telescope House, 2 New Buildings, Newchapel Road, Lingfield, Surrey. RH7 6BA 
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FIRST light 

Atik 428EX 

Monochrome 
CCD Camera 

Beyond taking great images, this CCD comes 
with software that makes processing them easy 

WORDS: PETE LAWRENCE 




VITAL STATS 



.Price £1,595 

• Dimensions 120mm 
long, 55mm in diameter, 
1 .25-inch eyepiece fit 

• Weight 400g 

• Sensor Sony ICX674 
EXview, 1932 x 1452 
(2.8 megapixel), 
4.54|jm square pixels 

• System requirements 
Pentium III PC with 
128MB RAM, 
Windows XP, Vista 
or 7, CD-ROM drive 
and USB 2.0 port 

• Exposure range 

1/1 000s to unlimited 

• Supplier Atik Cameras 

• www.atik-cameras.com 
.Tel 01603 740397 



SKY SAYS... 

This camera 
is capable of 
taking rich, 
deep images 
across all of the 
colours of the 
visible spectrum 
and beyond 



The Atik 428EX cooled CCD camera is 
primarily designed for deep-sky imaging. 
Externally, there's little to see apart from 
the camera's 55mm-diameter cylindrical 
body, which has a 1.25-inch barrel at one end, and 
USB 2.0 and power connection ports at the other. 
Astronomical CCD cameras are only as good as 
the software that supports them and fortunately 
428EX is well catered for in this regard. The main 
capture program, called ArtemisCapture, provides 
a control interface to the camera that allows you 
to change settings such as the camera's binning 
mode and sensor cooling temperature, and 
define variables such as subframes and the 
characteristics of the exposure settings. 

Plug-ins are supplied for commercial image 
processing and camera control programs such as 
Maxim DL, AstroArt and CCDSoft. On the subject 
of image processing, Atik also supply their own 
application called Dawn. A set of easy-to-install 
device drivers completes the package. 



Sharp sensor 



ArtemisCapture only takes a couple of minutes 
to get used to, and once the sensor's been cooled 
you're ready to start taking photos. Drawing a 
subframe around a star in the capture field and 
setting a short repeating exposure in the program 
gives you a decent interactive method to help you to 
achieve accurate focus. Once done, you switch the 
software back to full frame use and you're away. 

The imaging process is where things start to get 
interesting. The 428EX's sensor is a Sony ICX674, 
a 2.8 megapixel monochrome imaging chip that 
surpasses the capabilities of the highly regarded 
ICX285 sensor used in previous popular Atik camera 
models. Its inclusion here creates a camera with a 
good dynamic range, impressive sensitivity across 
a number of wavelengths, high quantum efficiency ► 



The camera connects to your telescope 
by means of a 1 .25-inch eyepiece 
barrel, so - naturally - 1 .25-inch filters 
can be used with it. If you're looking 
to purchase a camera and filter set, 
or have an existing 1.25-inch set, 
this offers a considerable saving 
over having to buy 2-inch versions. 
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A SENSITIVE SOUL 

A sensor's quantum efficiency (QE) 
indicates the percentage of the incoming 
photons that it's able to convert into a 
charge. The cumulative amount of charge 
collected ultimately contributes to the 
signal read off the camera and the depth 
of detail in an image. QE varies with 
wavelength, so a chip with a good QE 
value across a broad range of wavelengths 
from near infrared into the ultraviolet part 
of the spectrum is desirable. 

The ICX674 sensor used in the 428EX 
has excellent QE at the wavelengths 
important for deep-sky imaging. As an 



example, emission nebulae typically emit 
strongly in the hydrogen-alpha wavelength, 
656.28nm. At this wavelength, the 
ICX674 sensor has a QE of around 
65 per cent. The ICX285 chip used 
in previous, highly regarded Atik 
cameras has a QE of 45 per cent at this 
wavelength. Impressively, the ICX674 has 
a QE greater than 70 per cent between 
420-620nm; the ICX285 never achieves 
70 per cent QE at any wavelength. 
The bottom line is that, thanks to 
the ICX674 chip, the Atik 428EX is an 
extremely sensitive astronomical camera. 








At the heart of the 428EX is a 2.8 megapixel Sony 
ICX674 EXview sensor. EXview is the name given to 
an enhancement technology Sony uses to boost 
CCD sensitivity. The main imaging array consists 
of 2.8 million 4.54um square pixels, arranged in 
a grid of 1,932 pixels by 1,452 pixels. Sensor 
readout noise is also low. 



At a relatively light 400g, the 
compact 55mm cylindrical shell 
shouldn't place too much stress on 
your telescope's focuser. The camera 
is also billed as HyperStar and 
Fastar compliant, so it can be fitted 
in place of the secondary mirror 
on compatible scopes. 
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FIRST light 




COOLING 

Cooling is essential to minimise thermal noise, a problem 

with digital sensors. The 428EX's sensor-stated cooled 

temperature is 25°C below ambient, which is achieved 

thermoelectrically with a fan assist. We found that we 

were only able to attain 20°C below ambient in our tests. 



DAWN 

This image processing 

application has an 

innovative graphical 

interface that allows you 

to build your own image 

processing workflow. It 

took us a little while to 

work everything out, but 

once we had the design 

is refreshingly clever. 



► and very low noise. In other words, it's capable of 
taking rich, deep images across all of the colours of 
the visible spectrum and for a short range beyond. 

The chip's 4.54um pixel size also makes the 
camera well suited for use with many refractors 
popularly used for deep-sky imaging. Combined 
with the focal lengths typically encountered 
with this sort of instrument, the resolution in 
arcseconds per pixel edges into the right ball 
park for optimal results. 

Smarter processing 

We were very impressed with the images we captured 
using the 428EX with a 4-inch, lm focal length 
apochromatic refractor. Our first target was barred 
spiral galaxy M95 and its recent supernova, which 
we captured with a 60s luminance exposure. Even 
using such a short exposure, the appearance of the 
galaxy was very clear. We moved onto the popular 
Whirlpool Galaxy, M51, in Canes Venatici. This 
time we upped the ante by taking 240s luminance 
exposures, which revealed a great amount of detail, 
including the bridge to NGC 5195, the smaller galaxy 
that M51 is interacting with, and a faint 'spray' of 
stars found to the north of this second object. 

Fitting the camera with a hydrogen-alpha filter 
and pointing it towards the North America Nebula 
in Cygnus revealed some excellent detail. We have 
no concerns about the red sensitivity of this device, 
which was generally excellent. 

Once you've captured your images it's time to 
move on to Atik's image-processing application, 
Dawn. It's great to see custom-built software 
bundled with a camera like this. What's more, 
Dawn introduces the intuitive concept of 



representing the often daunting steps of image 
calibration, alignment and combination graphically. 
It's possible to create a flow chart, shown right, 
then simply pour your original files in one end 
and watch the results come out the other. 

The Atik 428EX is an excellent camera both 
for anyone wishing to start out on the road to true 
CCD imaging or for experienced imagers looking 
to upgrade to something with excellent sensitivity 
across a broad range of wavelengths. © 
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The University qfyork. 
Department of Physics 




• Flexible MPhys (4-year) and BSc (3-year) degree 
programmes including Physics with Astrophysics 

• Friendly and dedicated staff 

• Beautiful campus environment 

• On-campus observatory, solar telescopes and 3m 
dish radio telescope 

• Guaranteed University accommodation for all 1 sl 
year students 

• Key teaching and research areas include nuclear 
astrophysics, fusion and lasers, nanotechnology, 
computational and theoretical physics 

For further information contact: 

E : phys-astro-enquiries@york.ac.uk 
W: http://www.york.ac.uk/physics 
T: (+44) 01904 32 22 41 




| Baader 
Planetarium 

Qualify Astronomy Products 



Solar 
Astronomy 



Cool Ceramic 
HerschelPrism2" 

2956500V Visual Edition 

29565O0P Photographic Edition V 



D- ERF with IR-Cut 
dielectric coating 

Available trom 75mm to 180mm 






Astro Solar Safety Rim 

i Available in ND=3.8 & 

ND=5.0 and with Solar 
Continuum filter (shown) 

e m 



Solar 
Continuum Filter 

31.7mm & 50.8mm 
sizes available 





K- Line Filter stacked 

31 .7mm. incl. A4 Astro Solar ND=3.8 




www.baader-planetarium.uk.com 



Baader Planetarium products are 
distributed by David Hinds Limited. 



(ffi DavidHJnds 



Dealer enquiries 
welcomed. 

vwmcMKmb David Hinds Ltd Unit R. Chenycourt Way. leighton Buzzard 
nragm»*ivcoM,»jKa« Bedfotdshire UJ7 4UH 
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FIRST light 

Aitair Astro 60mm Finder 

and MiniGuider System 



A dual-purpose system that acts as a finder 
and guide scope without major compromises 



WORDS: STEVE RICHARDS 



VITAL STATS 



> Price £149; MiniGuider 
focuser £39.99 

i Optics Anti-reflection 
coated achromat 
objective 

> Aperture 60mm 
(2.5 inches) 

i Focal length 225mm 

> Extras Quick-release 
finder base, finder 
bracket, adjustable 
tube rings 

p Weight Finderscope 
setup 955g; MiniGuider 
setup 795g 

> Supplier Aitair Astro 

i www.altairastro.com 
.Tel 01263 731505 



SKY SAYS... 

By replacing 
the diagonal 
with an optiona 
'miniguider 
focuser' the 
finder becomes 
a compact 
and competent 
guide scope 



The importance of a finderscope is 
often ignored, yet a good one is 
invaluable, making the tasks of 
aligning your mount and acquiring 
targets much easier. Although finders are miniature 
telescopes in their own right, they vary enormously 
in quality. Many otherwise excellent telescopes 
still ship with basic 6x30 finders. This means 
that they have a magnification of 6x and an 
aperture of only 30mm, so they're of little use 
when you're trying to find a dim object. Indeed, 
poor optics can make some finders more of a 
hindrance than a help. 

This product is a well-engineered 10x60 finder, 
finished in gloss white with black trim, with some 
extra attributes that allow you to use it as a guide 
scope when coupled with a suitable guiding system. 
The main function of a finder is to help you to 
locate celestial objects; its low magnification 
presents a wider field of view than the main 
telescope, which allows you to locate the region 
of sky that you want to see more easily - and this 
is where the 60mm aperture and anti-reflection, 
green-hued optics really come into their own. 

The inside of the finder's tube is matte black, 
reducing reflections, and the dew shield has 
micro baffles to help stop stray light intrusion 
and increase contrast. The fast focal ratio of 
f/3.75 yields bright views and the supplied 22.5mm 
multicoated eyepiece produces a magnification 
of lOx. This eyepiece also incorporates a crosshair 
with adjustable red illumination, which makes 
centring objects a breeze. 

Observe in comfort 

Most finders are of the straight- through variety, 
which can be uncomfortable to use: you have to 
align your eye with the main telescope tube to look 
through them and in most cases the eyepiece end of 
the telescope is, naturally, pointing sharply towards 
the floor. So we certainly appreciated the added 
comfort of viewing through the built-in diagonal. 
The view through the finder was bright and crisp, 
with stars maintaining a good shape across at 
least 85 per cent of the field of view. However, ► 




ADJUSTABLE TUBE RINGS 



The two CNC-machined tube rings are attached to a 
bar, making for a stable mounting. Three long thumb 
screws allow ample fine adjustment to collimate the 
finder with a scope. These screws are tipped with nylon 
pads, so they grip the optical tube without damaging it. 
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ILLUMINATED CROSSHAIR EYEPIECE 

The 22.5mm focal length eyepiece has a standard 1.25-inch 
barrel, a crosshair focusing ring and a permanently extended 
soft rubber eyecup. On one side there is a threaded port that 
accepts the supplied crosshair illuminator, which produces an 
excellent, crisp red crosshair with an adjustable intensity, so 
finding celestial objects is easy. 





HELICAL 
FOCUSER 

The finder uses a helical 
focuser with a smooth 
action. This type of 
focuser allows very 
precise adjustments to 
be made with a simple 
twist. It has a ribbed 
rubber coating, so 
focusing is easy 
even when wearing 
gloves. A single 
thumb screw holds 
the supplied crosshair 
eyepiece in place. 



V 



RIGHT-ANGLE CORRECTING PRISM 

The right-angle diagonal, with its corrected field prism, 
adds to the comfort of using the finder. Its inclusion means 
that you don't have to squint awkwardly alongside the 
telescope tube and the view is orientated correctly 
so that it matches the layout in star charts and 
planetarium software. 



DUAL-PURPOSE DELIGHT 



's rare for any piece of astronomical 
equipment to perform two different tasks 
well, but this one certainly earns its keep 
in its two roles. 

With its 60mm aperture, anti-reflection 
coated doublet primary lens and a lOx 
eyepiece installed, it gives excellent wide 
and bright views of the night sky, which 
will help you to locate celestial objects. 
Overlaid on this view is a red-illuminated 
reticule, which makes centring objects 



very easy indeed. The increased viewing 
comfort due to the diagonal on the finder 
can't be overstated and the focuser unit 
can be rotated though 360°. 

However, this is not just an excellent 
finder. Add the optional miniguider 
adaptor and it becomes a competent 
guide scope. With a weight of only 795g 
in this configuration and a solid, close 
coupling to the imaging scope, it proved 
to be an excellent autoguiding solution. 
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SKY SAYS... 

Now add these: 

1. Altai r Wave 
Series 80mm 
ED triplet 
apo refractor 

2. iOptron 
iEQ45 mount 

3. QHY5 
autoguider 



► some chromatic aberration was visible when 
we looked at the waxing gibbous Moon. 

The helical focuser made focusing very easy 
indeed, although we would have liked a lock to 
hold the focus position; it was very easy to move 
once focused. As the focuser takes a standard 
1.25-inch eyepiece, we couldn't resist trying out 
our own 10mm eyepiece with the finder - and 
discovered that it made a very acceptable low 
power spotting scope. 

This particular finder has another trick up its 
sleeve: it's a dual-purpose instrument. By removing 
the diagonal and replacing it with an optional 
'miniguider focuser', it becomes a compact guiding 
telescope compatible with autoguiding cameras that 
have 1.25 -inch nosepieces. This addition comprises 
a set of threaded, adjustable length extension tubes 
with a locking collar, and a 1.25-inch eyepiece holder 
with a compression ring tightened by three thumb 
screws. For some autoguiding cameras there is 
probably sufficient adjustment to achieve focus, 



UNIVERSAL BASE 



Especially important when the finder 

is used as an autoguider, the CNC- 

machined pedestal and base, with its 

two thumb screws, provide a reliable 

and solid mounting. Although the 

dovetail is compatible with the popular 

Sky-Watcher mounting, it would 

be better to use the universal base 

supplied as it has a more secure fitting. 




but with our Starlight Xpress SXV guider we found 
it necessary to use a small eyepiece extension tube 
of our own. With this in place, the focusing action 
was precise and smooth, and once the collar had 
been locked it was very secure. 

We tested the system with an Orion f/3.9, 
10-inch Astrograph - reviewed on page 86 - and 
the combination worked very well indeed, even 
though the Orion's 1,000mm focal length was at 
the maximum recommended range of the guider. 
The guide star shapes were good and the image 
we took of globular cluster M13 in Hercules as 
part of the test showed excellent star shapes with 
no sign of trailing. This is a versatile dual-purpose 
instrument that performed excellently. © 
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BUILD AND DESIGN 
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EASE OF USE 
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••••• 
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Books 

New astronomy and space titles reviewed 



RATINGS 

***** Outstanding 
**** Good 
*** Average 

Poor 
* Avoid 

You can order these books from our 
shop by calling 01803 865913 




Chasing Venus: 

The Race to Measure 



the Heavens 

Andrea Wulf 
William Heinemann 
£18.99 •HB 
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The 18th-century transits of Venus were 
a watershed in the history of science. 
They took place at the height of the 
Enlightenment, when rationality was the 
order of the day and the measurement 
of natural events was recognised as 
a confident route to knowledge. 

Chasing Venus is the 
entertaining tale of the 
expeditions that set off 
across the globe to use 
a transit of Venus to 
gain the first true 
measure of the size 
of the Solar System. 

In 1716, the 
60 -year- old Edmond 
Halley detailed a 
method for doing this 
and urged for preparations 
to be made. It sparked the 
beginning of 'big science'; 
it was the first time that 
science had taken on a global 
dimension, with hundreds of 
researchers having to work together. 
As author Andrea Wulf notes, perhaps 
it took a seafaring adventurer like 
Halley to be bold enough to suggest 
such an enormous project. 

What was clear from the start was 
that when astronomers set out on these 
adventures their safe passage was by 
no means assured. Sea battles and 
exotic diseases were just two of the 
perils that awaited them; who will live 
and who will die becomes one of the 
story's drivers. Wulf's narrative 




The 1761 transit of 
Venus prompted the 
start of 'big science' 



remains pure and she resists the urge to 
dramatise the prose or overload it with 
adjectives. She writes in a light, educational 
style that carries the story. 

The book is tastefully 
- even generously 
- illustrated and an 
exhaustive reference 
ist pays tribute to 
the research that 
the author has 
done to bring 
this story to life. 
Chasing Venus 
captures the spirit 
of adventure and the 
wonder at mankind's 
new-found ability to 
understand the world around 
it. Wulf turns her story on 
the personal dramas of the 
scientists involved in the 
endeavour. There is also a valuable 
epilogue in which the secondary advances 
that came out of the expeditions, such 
as better sea charts and land maps, are 
mentioned. Chasing Venus is a pleasure 
to read from beginning to end. 
••••• 

STUART CLARK is the author of 
astronomy novel The Sensorium of God 

Reader price £15.50, subscriber price £14.50 
P&P £1.99 Code: S0812/3 




2 MINUTES WITH 
ANDREA WULF 

What inspired you to 
write this book? 

I just loved the story: 
a mad race across the 
globe, driven by the quest for knowledge. 
It's a story that brings together adventure, 
science, passion and the 18th century- it 
can't get better than that. At a time when 
it took a week to travel from London to 
Newcastle, it was such an audacious idea 
to send these astronomers to the edges 
of the known world. 

Did anything surprise you while you 
were researching it? 

I knew that the transit projects were the 
first global scientific endeavour, but it did 
surprise me just how much everybody 
was working together. Hundreds if not 
thousands of letters were sent to share 
and exchange the results of the transit 
observations. Reading through them 
felt like watching an avalanche of 
knowledge rolling over the globe. 

What dangers did the astronomers face? 

The transit of 1761 was in the midst of the 
Seven Years' War, which tore Europe and 
much of its colonial possessions apart. 
Then there were the usual hazards: bad 
roads, dangerous diseases, tropical storms 
and Arctic temperatures among them. 

Do you have a favourite story from 
the book? 

I really like the reaction of the Portuguese 
viceroy in Rio de Janeiro when Captain 
Cook arrived. He thought "it impossible 
that the King of England could be such 
a fool as to fit out a ship merely to 
observe the transit of Venus". He was 
convinced that Cook was a spy. 

ANDREA WULF is an author 
and freelance journalist 
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Everything You Need to 
Know About Everything 
You Need to Know 
About the Universe 



Chris Cooper 
Portico 
£14.99 • PB 
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The title Everything You 
Need to Know About 
Everything You Need 
to Know About the 
Universe seems a little 
more cumbersome 
than clever, perhaps, 
but this book turns out to be an engaging 
and readable exploration of all aspects of 
astronomy, from the history of stargazing 
to planets, galaxies and cosmology. 

Everything starts with a general overview 
of the night sky and then moves on to key 
breakthroughs in astronomical history, 
space missions, the Sun and planets. It 
explains the life cycles of stars, the zoo of 
galaxies and cosmology, from the Big Bang 
to the mysterious dark energy causing the 
expansion of the Universe to accelerate. 



Moon Rocks: An 
Introduction to the 
Geology of the Moon 

Andrew G Tindle and Simon P Kelley 
The Open University 
£Free • eBook (iPad only) 

Famously, the 
382kg of lunar 
rock samples 
brought back 
to Earth by the 
Apollo missions 
are worth many 
times their weight 
in gold - over four 
decades of research, 
they have allowed scientists to unlock the 
history of the entire Solar System, not just 
the Moon. But while colourful cross- 
sections of lunar rock maybe a familiar 
feature of astronomy books, how many 
of us really understand what they tell us? 

Moon Rocks aims to make things clearer. 
In seven chapters, it takes us through 
the most important lunar discoveries. 
It begins with theories of the Moon's 




Although the text is clear and should 
be accessible to young teenagers, more 
cross-references would have helped. For 
instance, the first mention of 'pulsars' 
doesn't say what they are, yet they are 
covered in a later section. 

The design of the book is very sleek and 
uncluttered, with colourful backgrounds, 
but the book doesn't include any telescope 
images, relying only on illustrations. 
Some of these may have been based 
on real astronomical images, but if so 
they've been processed beyond recognition 
in slavish deference to the book's format 
and colour scheme. 

This approach is all the more 
strange given the huge number of 
iconic spacecraft images that are freely 
available. Author Chris Cooper has done 
an excellent job writing about beautiful 
objects in the night sky - it's just a shame 
the publisher has decreed that we're not 
allowed to see them. 
••••• 

HAZEL MUIR is a freelance science writer 

Reader price £12.50, subscriber price £11.50 
P&P £1.99 Code: S081 2/1 



formation and inner structure, then 
moves on to consider what the rocks 
tell us about the lunar landscape, before 
concluding with a helpful overview of 
the lessons learned from Apollo. 

The authors take full advantage of 
the interactive format, with each of the 
seemingly brief chapters concealing a 
wealth of further information: picture 
galleries, video links and even entire 
scientific papers. The highlight, however, 
are the 'activities', interactive pop-ups 
that put you at the eyepiece of a 'virtual 
microscope', allowing you to examine 
various types of lunar rock. Coupled with 
clear explanations of what exactly we are 
looking at and what it tells us, they offer 
a unique way of getting to grips with the 
mysteries of lunar geology. There are even 
interactive quizzes to test your knowledge. 

This is by far the best introduction to 
the subject that I have seen, and the fact 
that it's available as a free download makes 
it a must for any enthusiast with an iPad. 
•••*• 

GILES SPARROW ;'s an astronomy 
author and editor 
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The Life of 
Super-Earths 

Dimitar Sasselov 
Perseus • £17.99 • HB 

The origin of life 
and the search for 
it beyond Earth are 
themes that have 
captivated humanity 
for centuries. The 
Life of Super-Earths, 
which is intended 
for a popular audience, explores some 
of the most fascinating questions in this 
area in an exciting and engaging way. 

Author Dimitar Sasselov opens the 
book with an interesting review about 
the study of the origin of life, though 
he omits the work of Alexander Oparin 
and John Haldane, the scientists who 
independently proposed that the early 
Earth's oceans would have formed a 
'hot dilute soup' - the primordial soup. 

He argues the importance of two current 
efforts: our search for an Earth-like 
planet that has life and the development 
of synthetic biology. He describes them 
in a simple yet captivating way, including 
a nice parallel between the first age 
of exploration by the Portuguese and 
Spanish sailors of the 15th century 
and the current search for a new 
Earth by planet hunters. 

In general, The Life of Super-Earths is 
a delightful read. It has a good balance 
between describing major moments in the 
history of humankind and some of the 
author's personal stories. The chapters 
are well organised into a logical sequence, 
with the narrative moving from the dawn 
of the hunt for exoplanets in 1992 through 
to the different methods of detecting them, 
the chemical and biological perspective 
of life, the geological transformations of 
Earth and finally the future of life with 
the study of synthetic biology. 
•••• 

ZITA MARTINS is an astrobiologist 
at Imperial College London 



Reader price £17.99, subscriber price £17.99 
P&P £1.99 Code: S0812/2 
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Gear 

Vincent Whiteman rounds up the latest astronomical accessories 




1 ASA .73x Reducer-Corrector 

Price £724 • Supplier Modern Astronomy 
020 8763 9953 • www.modernastronomy.com 

Make your Newtonian even faster with this 
0.73x focal reducer-corrector, which drops 
an f/4 scope down to an f/2.9. The 2-inch fit 
accessory increases your field of view. 

2 Triple LED Red Headlight 

Price £13.60 • Supplier 365 Astronomy 
020 3384 5187 • www.365astronomy.com 

Keep your hands free while you're out 
observing and preserve your night vision 
with this red LED headlight. It also has a 
white light option for general use. 

3 One Giant Leap Poster 

Price From £8.99 • Supplier All Posters 
020 7183 1770 • www.allposters.co.uk 

This stylish poster, available in several sizes, 
celebrates the Moon landings. The astronaut 
is made up from the famous words 'One 
small step for Man, one giant leap for 
Mankind', while the backdrop is composed 
of the names of those who walked on the 
lunar surface, missions and dates. 

4 OlivonTRH-16 Tripod Head 

Price £94.99 • Supplier Northern Optics 
01724 782022 • www.northernoptics.co.uk 

Upgrade your tripod with this heavy-duty head, 
which weighs 1 .4kg and is capable of taking a 
payload of 15kg. The TRH-16 is designed to fit 
onto all standard threaded tripods. 

5 RVO Webcam Adaptor 

Price £12.99 . Supplier Rother Valley Optics 
01909 774521 • www.rothervalleyoptics.co.uk 

Link a Philips webcam to your telescope with 
this adaptor. It's made from Acetal - a stiff, 
durable plastic used in cars and TVs. 

6 Double Stars iOS App 

Price £0.69 • Supplier iTunes 
www.itunes.com 

This iOS app lists hundreds of double stars, 
giving their magnitude, right ascension and 
declination, plus information on how to find 
them and what equipment you need to see 
them. It has a red light mode too. 
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What's on 

Astro nomy-themed events around the British Isles 



Look up for the Perseids 



Various locations, 11-12 August 




Astro socs and observatories across the country are holding events to help you to spot the Perseids 



With the Perseid meteor shower peaking this 
month, observatories and astronomical 
societies up and down the country are 
preparing for this stunning summer 
spectacle. So why not join in the celestial 
festivities by going along to one of the many 
public Perseid observing events? In 
Lincolnshire, the East Lines Astronomy 
Club will be hoping to catch a glimpse 
of the meteor shower, ahead of the peak, 
from the Gibraltar Point Nature Reserve 



on 11 August from 8pm. Alternatively, head 
to The Observatory Science Centre, near 
Herstmonceux, at 7.30pm, where there'll be 
cheese, wine and a talk before observing - all 
for £17.95. On the 12th, Basingstoke 
Astronomical Society will be holding a 
Perseid meteor watch at Cliddesden Primary 
School from 7pm, while on the south coast 
Wessex AS will hold a public meteor 
observing event at the Astronomy Centre in 
Durlston Country Park, Swanage, from 9pm. 



BEHIND THE SCENES 

THE SKY AT NIGHT IN AUGUST 

BBS One, 5 August, around midnight 
(repeated LTJQH Four, 6 August, 8pm; 
andlUGIHTwo, 11 August, midday)* 

HOME GROWN OBSERVATORIES 

Up and down the country, amateur 
astronomers are out in force in their 
back garden observatories looking at stars, 
galaxies, nebulae and planets. This month, 
The Sky at Night team visits some of these 
astronomers on their own turf, to find out 
what it is keeping them up late at night. 

'Check www.radiotimes.com as times may vary 




Home observatories often make stargazing 
more comfortable - not to mention warmer 



EVENTS BY REGION- 
SCOTLAND & IRELAND 

DAILY OBSERVATORY VISITS 

Mills Observatory, Dundee; throughout 
August, Monday to Friday 4pm-10pm / Saturday 
and Sunday 12.30pm-4pm; free for all; call 
01382 435967; www.dundeecity.gov.uk/mllls 

STARGAZERS SHOW 

Glasgow Science Centre Planetarium, Glasgow; 
throughout August (closed Monday and Tuesday); 
£2.50 (plus Science Mall admission); call 
0141 420 5000; www.glasgowsciencecentre.org 

COSMOS AT THE CASTLE 

Blackrock Castle, Cork; throughout August, 

Monday to Friday 10am-5pm, Saturday and 
Sunday llam-5pm; adults £6, concessions £4; 
call +353 (21) 435 7917; www.bco.ie 

EQUIPMENT NIGHT 

SIGMA, Moray's Astronomy Club, Birnie 
Village Hall, Thomshill near Elgin; 3 August 
at 7.30pm; free for members, visitors welcome; 
call 01466 771371; www.sigmo-ostro.co.uk 

SOLAR DAY 

Irish Astronomical Association, Castle Espie, 
County Down; 12 August at 2pm; free for 
all, visitors welcome; email dannymcollins@ 
btinternet.com; www.irishastro.org 

NORTH 

PLANETARIUM SHOW - CHRONICLE OF 
A JOURNEY TO EARTH 

World Museum, William Brown Street, 
Liverpool; throughout August; free entry; 
call 0151 478 4393; www.liverpoolmuseums. 
org. uk/planetarium 

SPACEPORT EXPERIENCE 

Spaceport, Wallasey, Wirral; throughout 
August, Tuesday to Sunday; adults £8, children 
£4.50; call 0151 330 1566; www.spaceport.org.uk 

PLANETARIUM SHOWS 

Life Science Centre, Newcastle upon Tyne; 
throughout August; adults £9.95, children 
£6.95; email info@life.org.uk; www.life.org.uk 

TALK: SUPERNOVA CASSIOPEIA A 

Martin Lunn; Blackpool and District AS, 
St Kentigerns Church Hall; 1 August at 
7.30pm info@blackpoolastronomy.org.uk; 
www. blackpoolastronomy.org. uk 

OBSERVING SESSION 

Derby and District AS, Flamsteed Observatory, 
near Brailsford; 3 August at 9.30pm; members £1, 
visitors £3; email secretary@derbyastronomy.org; 
www.derbyastronomy.org 

TALK: HOW TO WEIGH A GALAXY 
- A PRACTICAL SESSION 

Rod Hine; Bradford AS, Eccleshill Library, 
Bolton Road, Bradford; 6 August at 7.30pm; 
free for members, visitors £2; email johnbards@ 
blueyonder.co.uk; www.bradhrdastronomy.co.uk 

MEMBERS' TALKS 

Bradford AS, Bradford AS, Eccleshill Library, 
Bolton Road, Bradford; 20 August at 7.30pm; 
free for members, visitors £2; email johnbards® 
blueyonder.co.uk; www.bradhrdastronomy.co.uk 



TURN OVER FOR MORE EVENTS ► 
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SWANSEA SOLAR OBSERVING 

National Botanic Garden of Wales, 5 August, all day 



THE NATIONAL BOTANIC Garden of 
Wales houses some of the most beautiful 
plants in the world, but this month will see 
sun scopes not sunflowers sprout up on 
the 560-acre site. That's because Swansea 
Astronomical Society will be holding a 
public solar observing day. If you've ever 



INFORMAL MEETING 

Leeds AS, Friends House, Woodhouse Lane; 
22 August at 7pm; free for members, visitors 
welcome; email info@leedsastronomy.org.uk; 
www.leedsastronofriy.org .uk 

MIDLANDS 

SPACE NOW EXHIBITION 

National Space Centre, Exploration Drive, 
Leicester; throughout August (closed Mondays); 
adults £13, children £11; call 0116 261 0261; 
www.spacecentre.co.uk 

PLANETARIUM SHOWS 

Thinktank Planetarium, Millennium Point, 
Birmingham; throughout August; adults £10.95, 
concessions £9.10 (includes museum ticket); 
call 0121 202 2222; www.thinktank.ac 

CLUB NIGHT 

Stratford-Upon-Avon AS, Aiderminster Village Hall, 
New Road, Aiderminster; 7 August at 7.30pm; 
email mike.whitecross@astro.org.uk; www.astro.org.uk 

PERSEID METEOR WATCH 

East Lines Astronomy Club, Gibraltar Point Nature 
Reserve, Skegness; 11 August at 8pm; call 
07853 909811; www.eastmidtandsstargazers.co.uk 



wanted to safely observe our star in beautiful 
surroundings, then this is a chance not to be 
missed. As well as an opportunity to look 
through a solar telescope, there'll be talks 
about the Sun and some of the phenomena 
you maybe able to see on the solar disc. 
www.classroominspace.org.uk 



SOCIETY SUMMER PARTY 

Ilkeston & District AS, The Hayloft, 
High Street, Erewash Museum, Ilkeston; 
14 August at 7.45pm; free for members, 
visitors welcome; email idaswmtl@aol.com; 
www.idas-astro.com 

TALK: AMATEUR ASTRONOMERS WHO 
BECAME ASTRONAUTS 

Dave Shayler; Rugby and District AS, 
Church Lawford Village Hall, School Street, 
Church Lawford; 19 August at 7.30pm; 
rugby-astro@hotmail.co.uk; 
www.rugbyastro.org.uk 

TALK: THE VIEW FROM SATURN - IMAGES 
FROM THE CASSINI SPACECRAFT 

Prof Carl Murray; Stratford-Upon-Avon AS, 
Aiderminster Village Hall, New Road, Aiderminster; 
21 August at 7.30pm; email mike.whitecross@ 
astro.org.uk; www.ostro.org.ut 

TALK: A MESSAGE FROM MERCURY 

David Conner; Melton and District AS, 
Gadesby Village Hall, Melton Mowbray; 
24 August at 7.45pm, visitors welcome; 
email mas@somerbyconners.plus.com; 
www.facebook.com/MeltonA5 



SOLAR OBSERVATIONS 

White Peak Astronomical Observing Group, 
StarDisc, Wirksworth; 25 August from 3pm; 
email jtstargazer@yahoo.co.uk; www.wpaog.co.ut 

EAST ANGLIA 

MEMBERS' EVENING 

Stour AS, Cavendish Memorial Hall, Suffolk; 
3 August at 7.30pm; free for members, 
non-members £1.50; email secretary© 
stourastro.org.uk; www.stourostro.org.uk 

MEMBERS' PRESENTATIONS 

Breckland AS, Great Ellingham Recreation Centre; 
10 August at 7.30pm; free for members, visitors 
welcome; email newsletter@brecklandastro.org.uk; 
www.brecic/ano'asrro.org.UK 

WALES 

PLANETARIUM SHOWS 

Techniquest Planetarium, Cardiff; most 
weekends in August; for prices and exact dates 
please refer to website; call 029 2047 5475; 
www.tecrin/quesf.org 

SOLAR OBSERVING DAY 

> See 'Swansea solar observing' left; 5 August 

SAFE SUMMER SOLAR GAZING 

Swansea AS, Waterfront Museum, Swansea; 
18 August from 12pm; free to members, visitors 
welcome; email contact@swanastro.org.uk; 
www.swanastro.org.uk 

SOUTH 

HALF DAY WORKSHOPS FOR CHILDREN 

The Observatory Science Centre, Herstmonceux, 
East Sussex; throughout August at 10.30am 
and 2pm; entry £9.50; info@the-observatory.org; 
www.the-observotory.org 

EXPLORING SPACE 

Science Museum, South Kensington, London; 
throughout August; free for all; call 
0870 870 4868; www.sciencemuseum.org.uk 

PLANETARIUM SHOWS 

South Downs Planetarium, Chichester; 
throughout August; adults £6, 
under 16s £4, advance booking advisable; 
call 01243 774400; www.southdowns.org.uk 

PLANETARIUM SHOWS 

Royal Observatory, Greenwich; daily from 
3 August, for exact dates please refer to 
website; adults £6.50, children £4.50; call 
020 8312 6608; www.rmg.co.ult 

OPEN EVENINGS 

Guernsey Astronomical Society, Observatory, 
Rue du Lorier, St Peter's; 2, 9, 16, 23 and 
30 August at 9pm; free for members, visitors 
£2; email frankandvaldowding@gtonline.net; 
www.astronomy.org .gg 

ASTROMEET 

Milton Keynes AS, Rectory Cottages, Bletchley, 
Milton Keynes; 3 August at 8pm; free for 
members, visitors welcome; email john.ovo@ 
sky.com; www.mkas.org.uk 

SOCIETY BBQ 

East Sussex AS, St Mary's School, Wrestwood Road, 
Bexhill-on-Sea; 4 August at 6pm; visitors welcome; 
email simon.sallen@gmail.com; www.esas.org.ut 

PERSEID SHOOTING STAR EVENING 

The Observatory Science Centre, Herstmonceux, 
East Sussex; 11 August at 7.30pm; entry £17.50, 
booking essential; info@the-observatory.org; 
www.the-observatory.org 
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PERSEID METEOR WATCH 

Basingstoke AS, Cliddesden Primary School, 
Cliddesden; 12 August at 7pm; free for members, 
visitors welcome; email john.stapleton@tesco.net; 
www.basingstokeas.org.uk 

TALK: PATRICK Y ALEXANDER AND 
HIS ALDERSHOT OBSERVATORY 

Eric Grieve; Farnham AS, Aldershot Cricket 
Club, Guildford Road, Aldershot; 14 August 
at 7.30pm; free for members, visitors £2; 
email kevin.pretorius@btinternet.com; 
www. hrnham-as.co. uk 

USER GROUP: HOW TO USE 
YOUR TELESCOPE 

Ewell AS, Nonsuch High School for Girls, 
Ewell Road, Cheam, Surrey; 15 August 
at 7.45pm; email ewellastro@gmail.com; 
www.ewellastronomicalsociety.com 

ASTRONOMERS' QUESTION TIME 

Milton Keynes AS, Rectory Cottages, Bletchley, 
Milton Keynes; 17 August at 8pm; free for 
members, visitors welcome; email john.ovo@ 
sky.com; www.mkas.org.uk 

TALK: ASTROPHOTOGRAPHY 

Damian Peach; Solent AA, Eastpoint Centre, 
Bursledon Road, Thornhill, Southampton; 
21 August at 7.30pm; email ken@ 
medwayl 875.freeserve.co.uk; www.delscope. 
demon.co.uk/society/home.htm 

DEEP-SKY STARGAZING 

> See 'Deep-sky observing in the capital', 
right; 22 August at 6.30pm 

TALK: COLOURING THE SKY - NATURE'S 
CATHODE RAY TUBE 

Alan Aylward; Orpington AS, Bromley 
Environmental Education Centre, High Elms 
Country Park, Shire Lane, Bromley; 23 August 
at 7.30pm; free for members, visitors welcome; 
email membership@orpington-astronomy.org.uk; 
www.orpington-astronomy.org.uk 

OBSERVATORY EVENING 

Luton AS, Someries School, Wigmore Lane, Luton; 
30 August at 7pm; email user 00 84°l @aol.com; 
www. lutonastrosoc.org. uk 

ASTROMEET 

Milton Keynes AS, Rectory Cottages, Bletchley, 
Milton Keynes; 31 August at 8pm; free for 
members, visitors welcome; email john.ovo@ 
sky.com; www.mkas.org.uk 

SOUTH WEST 

THE SUMMER NIGHT SKY 

At-Bristol Planetarium, Millennium Square, 
Bristol; throughout August, from 
llam-2pm; adults £12.90, children £8.20; 
call 0845 345 1235; www.at-bristol.org.uk 

PLANETARIUM SHOWS 

INTECH Science Centre & Planetarium, 
Winchester; daily (with some exceptions); 
admission plus £2.20 or £4.75 standalone 
(weekends only); call 01962 863791; 
www.intech-uk.com 

SOLAR ASTRONOMY DAY 

Wessex AS, Durlston Country Park, Swanage; 
4 August at 10.30am; visitors welcome; 
email jefferis333@btinternet.com; 
www.wessex-astro.org.uk 



TALK: MARS EXPRESS 

Jerry Workman; Wessex AS, Allendale Community 
Centre, Wimborne; 7 August at 7.30pm; free for 
members, visitors welcome; email jefferis333@ 
btinternet.com; www.wessex-astro.org.uk 

MEMBERS' EVENING 

Cotswold AS, Shurdington Social Centre, 
Shurdington, Cheltenham; 11 August at 7.45pm; 
free for members, visitors welcome; email info@ 
cotswoldas.org.uk; www.cotswoldas.org.uk 

PUBLIC OBSERVING EVENT - PERSEIDS 

Wessex AS, Durlston Country Park, Swanage; 
12 August at 9pm; visitors welcome; 
email jefferis333@btinrernet.com; 
www.wessex-astro.org.uk 



DEEP-SKY OBSERVING IN THE CAPITAL 

The Hub, Regent's Park, 22 August, 6.30pm 

THIS MONTH IS a perfect time to join a 
growing band of urban stargazers as the 
Baker Street Irregular Astronomers are 
holding their August observing meeting in 
Regent's Park, London. "We gather at a 
flying saucer-like building called The Hub, 
which gives us raised views across the park 



TALK: APOD EVENING 

Bob Mizon; Crewkerne and District AS, 
St Bartholomew's Church Hall; 15 August at 
7.30pm; free for members, visitors welcome; 
email mikekholland@yahoo.co.uk; www.cac/as.ner 



PUBLIC OBSERVING EVENT 

Wessex AS, Durlston Country Park, Swanage; 
24 August at 8.30pm; visitors welcome; 
email jefferis333@btinternet.com; 
www.wessex-astro.orgf.uk 

SOLAR ASTRONOMY DAY 

Wessex AS, Durlston Country Park, Swanage; 
27 August at 10.30am; visitors welcome; 
email jefferis333@btinternet.com; 
www.wessex-astro.org.uk 



from near to London Zoo," says the group's 
Ralph Wilkins. The theme of this month's 
meeting is the deep sky. "We're always 
happy to welcome newcomers - in fact, we 
won't be content until we've filled Regent's 
Park with stargazers!" says Wilkins. 
www.bakerstreetastro.org.uk 




a The society is keen to welcome new faces to August's observing session in Regent's Park 



ASTRONOMY EVENTS EMAIL 

To ensure that your talks, observing evenings and star parties are publicised in 
Sky at Night Magazine, please send the details to the following email address 
at least two months in advance of publication: 



events@skyatnightmagazine.com 



► For more society events, visit http://forum.skyatnightmagazine.com 
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Galloway Astronomy Centre 

NEAR THE UK'S ONLY DARK SKY PARK 



MAKE THIS 

YOUR YEAR TO 

REDISCOVER THE 

WONDERS OF 

THE NIGHT SKY 

IN GALLOWAY. 

'S 01988 500594 I 



We provide all you need with: 

• Telescopes up to 400mm 

• Free help and guidance 

• Beginner Astronomy Courses 

• B&B accommodation and 

• evening meals 

• Skywatcher dealer 
enquiries@gallowayastro.com 



www.gallowayastro.com 



Holiday under some of the darkest skies in England 

Astronomy as it should be! 
Observe the night sky at its best 
with our observatory based 50cm I 
Dobsonian, or image with a dome 
based, equatorial mounted, 18cm 
Maksutov-Newtonian. 
Enjoy comfortable, self catering 
family accommodation. Located 
close to the North Devon coast, 
this is a wonderful all year round 
holiday destination. Dark skies, 
clear southern views and great 
countryside. All levels of interest 
are welcome. Visit our website for 
details or phone 01409 241719 

www.AstroAdventures.co.uk 




Bes poke Foa m Designs 




Your Case Layout 

Replacement Foam 

' • • defined in Your Term s 

Send drawings, sketches or descriptive text, 
with measurements, by email or post. 
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^ ^ ''4ft Meade, Celestron 
^ -k ^ m-J^o Skywatcher, Vixen 

* _ _ ^b^ _ Baader Coronado 

MC2 v y 

Telescope Shop .^ 

57 Catherine Street 

FromeBAH 1DA 

01373 474763 <-L*" 

Telescopes, Binoculars, Accessories 




Bsnop.co.uk 




Friendly personal service 
for ALL your astronomy needs. 

Celestron, Sky-Watcher, 
Meade main stockist for Sussex 

Beginners most welcome! 

A large range of telescopes and accessories from the world's leading suppliers. 
Tel:01903 247317 • 16 Mulberry Lane, Goring-by-Sea, Worthing, West Sussex 

www.sussex-astronomy-centre.co.uk 



Multimedia Astronomy Courses 
Tutored by Professional Astronomers 



JMU 
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Courses Include: 

Exploring The Universe ■ Astronomy for Teaching 
The Science of Science Fiction ■ Planetary Geology 
The Universe Through a Small Telescope ■ Galaxies 
btars ■ The Universe 
Planetary Atmospheres 
Gamma Ray Bursts 

For More Details: 

DI5l 231 2900 Stuaenis wno n one or our 

enquiryHastrD.ljmu.ac.uk courses will have the opportunity to 

www.astro.ljmu.ac.uk/distance submit tneir own observation re- 
quests to the Liverpool Telescope, the 
world's largest robotic telescope. 
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ON THE CD Over 450 terms explained 1 ^jjfiifg™ 



Glossary 



Accretion 

The process by which a celestial 
object grows in mass - a result 
of the object attracting more 
matter through gravity. 

Asterism 

A recognisable pattern formed 
by a group of stars, which 
aren't necessarily in the same 
constellation. One of the most 
famous examples is the Plough. 

Astronomical unit 

A measure of length, 
abbreviated to AU. One AU 
is equivalent to the average 
distance between Earth and 
the Sun, which is roughly 
150 million km. 

Averted vision 

A technique for observing faint 
objects through a telescope. It 
involves viewing slightly to the 
side of the object, allowing its 
light to fall on an area of the 
eye more sensitive to light. 

Azimuth 

A horizontal measurement 
used to locate the position of 
an object in the sky. Azimuth is 
measured clockwise from north 
and spans 360° around you. 

Coma 

An optical aberration that 
causes stars at the edge of a 
telescope's field of view to 
distort. It is often the result 
of an imperfection in the 
instrument's lens or mirror. 

Elongation 

The angle in the sky between 
a planet and the Sun, as seen 
from Earth. When a planet 
is at greatest elongation (east 
or west) it is at its farthest 
apparent distance from the 
Sun, from our perspective. 



Focal length 

The distance between a 
telescope's primary lens or 
mirror and the point at which 
an image is brought into focus. 

Focal ratio (f/number) 

A telescope's focal length 
divided by its aperture, in the 
same units. The f/number tells 
you how 'fast' or 'slow' a scope 
is - fast scopes (f/4 or lower) 
are good for imaging faint 
objects, while slow scopes 
(f/9 or higher) are better for 
lunar and planetary imaging. 

Local Group 

The name given to the 
nearby collection of galaxies 
and dwarf galaxies that the 
Milky Way is part of. Other 
notable members include 
the Andromeda Galaxy and 
the Triangulum Galaxy. 

Magnitude 

The brightness of an 
astronomical body. The lower 
the number, the brighter the 
object is. Magnitudes brighter 
than zero are represented with 
a negative number. 

Meteor 

A small piece of space 
debris, typically the size of 
a grain of sand, that enters 
Earth's atmosphere. Heating 
causes it to glow, causing 
streaks to appear in the sky. 
They're popularly known 
as 'shooting stars'. 

Meteorite 

A meteor that survives 
being burnt up in Earth's 
atmosphere and crashes 
into the ground. Such 
fragments are useful sources 
of information about the 
history of the Solar System. 
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For a comprehensive astronomy dictionary 
visit www.skyatnightmagazine.com 

If you come across an astronomical term that's not listed on this 
page, you may well find it on our website. From 'accretion disc' to 
'vignetting', you'll find over 450 entries in our online dictionary. 



Meteoroid 

A piece of rocky debris in 
space that is smaller than 
an asteroid. 

Radiant 

The point in the sky that 
meteors associated with 
a specific meteor shower 
appear to come from. The 
constellation it's in determines 
the meteor shower's name 
- for example, the radiant 
of the Perseids is in Perseus. 

Ray system 

A group of bright, radial 
streaks on the surface 
of a moon or planet that 
can sometimes be seen 
extending from an impact 
crater. They are formed 
by the impact itself, which 
causes material to be 
blasted over the surface, 
creating the rays. 

Redshift 

The shift in the wavelengths 
of light from a distant celestial 
body towards the red end of 
the electromagnetic spectrum. 
This is typically due to the 
Universe's expansion, which 
causes the wavelength of 
light to increase as it travels 
through space. 



Schroter effect 

A phenomenon where Venus 
reaches a 50 per cent phase 
either a few days before or a 
few days after it's expected to. 
This is thought to be caused 
by the planet's atmosphere. 

Seeing 

A measure of how steady Earth's 
atmosphere is. When the 
atmosphere is turbulent, views 
through a telescope tend to be 
blurrier - it's also the reason 
that stars appear to twinkle. 

Supercluster 

A group of galaxy clusters. 
They are among the most 
galaxy-rich regions of the 
Universe; 90 per cent of 
galaxies live within one. 

Vignetting 

An optical effect where the 
edges of a telescope's field of 
view become darkened. There 
are several ways that vignetting 
can appear, but it's possible 
to reduce it through image 
processing and, in some cases, 
stopping down the aperture. 

Zenith 

The point on the celestial 
sphere that is directly 
above you. 
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WHAT I REALLY WANT TO KNOW IS. . . 
Could there be life on Jupiter's moons? 

Michele Dougherty is helping to build a probe that could tell 
us if there are habitable environments on the Galilean moons 




INTERVIEWED BY PAUL SUTHERLAND 



ESA's freshly picked flagship 
mission for the next decade, 
the Jupiter Icy Moons Explorer 
(JUICE), is due to launch 
in 2022. It will focus on studying the 
Jovian moons Europa, Callisto 
and Ganymede. Learning 
more about them will give 
us an understanding ^ 

about whether there are / 

habitable environments 
elsewhere in our Solar 
System and beyond. 

In some ways you can 
see Jupiter's family of 
moons as a miniature 
solar system in its own 
right. So if we can get a 
better understanding of 
how all the bodies within 
the Jupiter system interact 
with each other and how they 
formed, we might be able to get 
a better understanding about the ^H 

formation of our Solar System. 

NASA's Galileo mission in the 1990s 
revealed that there may be liquid on Europa, 
Callisto and Ganymede. You could say that 
Galileo was an exploratory mission. JUICE 
will follow up by allowing us to characterise 
these environments. 

Testing the water 

There is another probe on its way to Jupiter, called 
Juno, but it will fly close to the planet in a polar 
orbit and focus on Jupiter itself- its interior and 
its forces, such as the gravity field and magnetic 
field. It will not study the satellites. 

Galileo showed us that the surface of Europa 
is changing. It looks very similar to the edge of 
the ice shelf in Greenland, so we know there is 
surface activity taking place. We also know there 
is liquid underneath the surface, though we have 
not been able to work out how deep that layer is 
or what its salt content is. 

At Ganymede we were able to measure induced 
currents underneath the surface, implying again 
that there is liquid below. Ganymede is unique in 
that it has its own magnetic field, just like we have 
around Earth. That was a surprise because you 




JUICE will analyse the 
Galilean moons Europa, 
Ganymede and Callisto 
during its mission 



ABOUT MICHELE 
DOUGHERTY 

Prof Michele Dougherty 
studies space physics at 
Imperial College london. 
She is principal investigator 
for the magnetometer 
instrument on NASA's 
Cassini probe and is 
leading preparations 
for ESA's JUICE mission. 



need heat from the interior for such 
a field to form and we thought that 
Ganymede, despite being one of the 
largest moons in the Solar System, 
would have cooled down long ago. 
It also showed us that the 
surface of Callisto is very old. 
By examining it in detail, 
we can learn about the 
bombardments that have 
taken place on the surface. 
Galileo's detection of a 
magnetic field suggests 
that there is a liquid 
layer beneath the surface 
of that moon as well. 

JUICE will fly 
past Europa twice, 
giving us a better 
understanding of its 
surface and how deep 
its ice crust is. It will 
also make numerous 
fiy-bys of Callisto. Because 
its surface is so old, this will 
hopefully give us an insight into 
the beginning of the Solar System. 
In the final and most important part of 
the mission, JUICE will go into orbit around 
Ganymede, studying it in great detail and 
telling us whether the conditions there match 
those needed for life to develop. Four conditions 
are necessary for life to be able to form. You need 
water. You need a heat source. You need there 
to be complex organic compounds like carbon, 
nitrogen and methane. And you need there to 
be a stable environment over time. We are 
almost certain that those conditions exist at 
Europa. It is very likely that we will find the 
same conditions at Ganymede. 

JUICE will check whether those four 
conditions are present. If they are, then there 
is the potential for habitable zones to exist on 
those moons. I would be flabbergasted if we 
didn't find that those four conditions were 
present on at least one of the three. 

Of course, it won't arrive at Jupiter until 2030. 
That is a long time to wait but it should finally 
help us to discover whether there really could 
be life in distant regions of the Solar System. © 
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www.altairastro.com 
-1-44(0)1263 731 505 



Altair 1 50mm RuMak iOptron Cube-PRO 



iOptron Minitower v2 



"...with a set of excellent optics- 
taking cost practicality and 
performance into account, 
a Rumak Maksutov could * 
well be the optimum 
choice. The Altair 
Astro 150mm is a superb 
example of its type, providing excell 

value for money..." Prof Ian Mor i»on 



A light compact mount ideal 
for grab 'n go astronomy — - s 
and solar viewing. w ***i 
Accurate, quick, easy. 



Ideal for airline tra 
• 32 Channel GPS 



130K GOTO Database 



Light & portable 
ASCOM / PC interface 
32 Channel GPS 
1 30k Object database 
Multi-line display 
DC Servo drive motors 
Minitower 251b capacity 
MT-PRO 331b capacity 



NEW 



m [R Wfi^ff E" iOptron iEQ45 & iEQ30 



A new range of ED doublet refractors. 80, 1 02 & 
1 10mm apertures. Dual speed 3.5" large format 
imaging-ready focuser. Optional direct-fit 0.8x 
M48 field flattener/reducer. Incl.Tube rings & case. 
Ohara FPL5 1 ED glass. A good intro to imaging. 



iEQ30 

Mount head 
6.8kg, max 
load 14kg 



iEQ45 



Head 11.4kg 
load 20kg ' 



102mm F6.5 J Y ^ A S ,ro 

/— •, for product Info 

\ & advice from 

Altair Owners. 



EDTAR 



Ritchey-Chretien 

6Q 1 f\ 1 *}ll Motor-Focus 
/O/ I \J f I £. compatible 



A quality FPL53 ED 



triplet for high 
contrast lunar or 
planetary observing 
and wide-field views 
of brighter deep-sky 
objects. Light weight 
portable OTA + case. 



flop! 
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tair Wave Series 

115&NEW102 
EDTAPO 



«» Affordable to 
mere mortals. 



The iEQ45 and iEQ30 are compact and portable, perfect for 
imaging or observing in the field. Packed with features: GPS, 
Polar align assist, dark-field polar scope, multi-line 1 30K object 
GoTo. DC servos and optical encoders for high GoTo accuracy. 

iOptron SmartEQ 

A travel GoTo mount for night or daytime 
visual and imaging. 16h tracking on 
rechargeable AA batteries, 59K object 
database. Great for air travel. 



Check out the 



Laser test 
"...the 11 5 gave JJW report £85 

exquisite views of - 
the kind refractor 
buffs love... stars 
appeared absolutely 
perfect across the "~ 
entire view... On Saturn at 200* we studied 
the dark storm belt... The Altair 1 15 made 
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More time observing, less setting up! ni. * iai <• i 

2.4m Personal Observatory Dome AltdlT WdVe SeNGS 

80mm EDTAPO NEW 



Indisputably 
the best selling 
observatory of 
all time. 



Motor*Focu5 
compatible 
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Join "Altairastro" 
Yahoo Group 
for product Info 
& lips from Altair 
Owners. 
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light work of disentangling these planetary fie|d sky view Speda , order product +. 3 montns 



details. 




2x&3xED 
Barlow lenses 

Perfect for planetary imaging 
and observing. ED elements 
maintain colour correction at 
high powers. 2x clamp rings! 



Large 3" D-S focuser. Optional laser interferogram 
and dedicated direct-fit Altair PlanoStar™ Field 
Flattener. The next step in wide field imaging. 

The easiest observatory to install, period. Unique, _ _ ^_ _ _ ^_ _ ^ ^^ 

modular design with 1 -5 storage Bays, and a wide CX I I GL I m^ — l\ f\ * ■ 

field sky view. Special order product +- 3 months. 
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IR Blocker + Webcam Adapter 

^^^^ ■ Image the moon 

^W ^^^^| I and planets with 

B'^g, ^/^B your Phi "'P s or 

* m4iL: I Logitech webcam 
^^^^ [ \ M The high quality 
_^^^^ dichroic filter fits 
-^—-^- ^^ --•■ 3-M the adapter base. 
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Clear 
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I Powerful and reliable. 



k e n d r i c k Dew Control Dielectric Star Diagonal 

ASTRO INSTRUMENTS _ ». . . 

Systems 99% reflective coating 

I Very high quality 
SCT or 2" push-fit. 
Includes 2"-1. 25" 
adapter with brass 
compression ring. 
CNC machined 
housing for extra 
strength. 



60mm Finder Scope / Mini-Guider 



Fits refractors or SCTs 



90° prism, wide 
angle EP. Correct 
image matches 
star maps. Illumn. 
reticule. Universal 
base. Can be used 
for auto-guiding 
with optional 
straight through 
locking focuser. 




SOUTHERN HEMISPHERE IN JULY 

With Glenn Dawes 



WHEN TO USE THIS CHART 

The chart accurately matches the sky on the dates and times shown. 
The sky is different at other times as stars crossing it set four minutes 
earlier each night. We've drawn the chart for latitude -35° south. 



JULY HIGHLIGHTS 

®What a sight when Jupiter and Venus 
are together in the sky! The pre-dawn 
this month opens with Jupiter only 5° to the 
left and slightly higher than the radiant 
Goddess of Love, which is inside the Hyades 
open cluster. On the 8th, as Venus exits the 
Hyades, it becomes part of a spectacular 
alignment - from left to right, the Pleiades, 
Jupiter, Venus and Aldebaran (Alpha (a) 
Tauri) occupy just 13° of sky. The 15th 
and 16th sees a thin crescent Moon join 
this already impressive party. 



STARS AND CONSTELLATIONS 



© 



Winter skies in the southern 



hemisphere are marvellous. At around 
21:00 in the middle of the month, from 
mid-latitude Australia, Scorpius is at the 
zenith. An hour later sees the Teapot 
asterism take up this position, with the 
centre of the Milky Way nearby. Look at the 
complex of dark nebulae crossing the hub 
of our Galaxy, and imagine how much 
more impressive your view would be if 
Earth orbited a star well away from the 
galactic plane and its obscuring dust. 



THE PLANETS 

^St Mercury is visible low in the western 
^^ evening twilight for the first two 
weeks of July, before being lost to the Sun's 
glare. Try looking for it at around 18:00. At 
this time Mars is also prominent in the 
northern sky, with Saturn and mag. +1.0 



star Spica, 5° above, following closely. The 
gap between Mars and Saturn drops from 
24° to 9° by the end of the month. The 
morning sky is also spectacular: don't miss 
Jupiter and Venus rising together in the 
pre-dawn, from about 05:30. 



DEEP-SKY OBJECTS 

0>W You'll find lots of bright deep-sky 
^^F delights in Sagittarius - the 
constellation is home to 15 of the 
1 10 Messier objects. A shining 
example is globular cluster 
M22 (RA 18h 36m, dec. -23° 
54'). Look 2.5° northeast of 
Kaus Borealis (Lambda (A.) 
Sagittarii), to find this 
exquisite mag. +5.1, 
12-arcminute wide orb in a 
star-studded field. It has a broad 
nucleus and shows numerous stars of 




the 11th magnitude, making it resolvable in 
a 6-inch scope. Also look for brilliant 
open cluster M25 (RA 18h 32m, 
dec. -19° 07'), pictured left. 
The cluster, 4.8° north of M22, 
consists of approximately 50 
stars of the 10th magnitude 
or brighter scattered across a 
rich field 40 arcminutes wide. 
Pluto makes an appearance on 
the 22nd, passing 0.3° south of 
M25's centre. You'll need at least a 
10-inch scope to spot the dwarf planet. 
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. SynScan™ AZ GoTo 

Computerised Telescopes 



The exciting new Sky-Watcher SynScan™ Ait-Azimuth GoTo Mount is a Precision Engineered Instrument that will allow you to Easily Find 
and enjoy viewing Night Sky Treasures, such as Planets, Nebulae, Star Clusters. Galaxies and much more. The SynScan™ AZ hand control 
allows you point your telescope at a specific object, or even Tour the Night Sky at the touch of a button!! The User-Friendly menu system allows 
automatic slewing to over 42,900+ objects. Even an inexperienced astronomer can master its variety of features in a few observing sessions. 
Combined with telescope OTA's of proven High Quality, these Superb Packages are all you need to Explore the Universe to your Heart's Content!! 



Prod.Code: 10209 




EXPLORER-130P SynScan™ AZ GoTo 130HM (5.1") F/650 computerised 

PARABOLIC NEWTONIAN REFLECTOR {left) Fantastic performance from this highly capable 
all-rounder Its precision Parabolic primary mirror captures 30% more precious starlight 
than a 1 14mm reflector tor bright, sharp, contrasty views ol a wide range ol night sky 
objects. Supplied with 10mm & 25mm Eyepieces and 6x30 Finderscope 

Its sharp optics ensure that it delivers bright, diffraction-limited images 
In short a great all-rounder in its class" Ade Ashlord. wwwscopetest.com 



Prod Code: 10211 
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SKYMAX-127 SynScan™ AZ GoTo 127MM (S-) f/isoo computerised 

MAKSUTOV-CASSEGRAIN (right) A larger version ol the Skymax- 102 providing a massive 55% more light 
gathering power and packing an even more powerful punch than its smaller cousin lor medium-to-high 
power work Supplied with 10mm & 25mm Eyepieces. 90° Star Diagonal and 6x30 Finderscope. 

one ol the lewels in the Sky-Watcher crown Its large enough to produce richly 
detailed high-contrast Lunar & Planetary images" Ade Ashlord. www.scopetesl.com 
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The new SynScan AZ GoTo otters the key leatures. upgradeable lealure set and ease ol use ol Sky-Watcher's more 

expensive equatorial GoTo mounts, in a sturdy single-arm lork package weighing less than 4 5Kg (ind Tnpod) that 

has impressive targeting accuracy Quieter in operation than the competing Celestron SLT and equally capable ol 

external computer control, the SynScan AZ is ideally suited to sub-SKg grab-and-go instruments with a standard 

Sky-Walcher/Vixen dovetail bar titling Highly Recommended"" Astronomy Now Magaiine 



STARTRAVEL-102 SynScan™ AZ GoTo 102MM (4-) f/soo 
COMPUTERISED REFRACTOR (below) Ideal multi-coated instrument lor the wide-held 
observation ol Deep-Sky objects, such as Nebulae. Star Fields & Clusters and galaxies. 
A uselul telescope lor astrophotography and also lor daytime terrestrial use Supplied 
with 10mm & 20mm Eyepieces. 45° Erect Image Diagonal and 6x30 Finder 



Prod.Code 10208 
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'A compact and vwsadte photo-visual refractor cojuatfy at home ddivenng wdoftdd 
rJeep-sky views or expJwing tenestriaivrstas." AieAshlord.www.scopctBst.com 
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SKYHAWK-1145P SynScan™ 

AZ GOTO 114MM (4.5") F/500 
COMPUTERISED PARABOLIC 
NEWTONIAN REFLECTOR Hell) 
This telescope with its superb parabolic 
optics provides excellent all-round 
performance for both the observation of 
the Moon & Planets and Deep-Sky 
objects Supplied with 10mm & 25mm 
Eyepieces and 6x24 Finderscope. 



"The optics were so good Captures\ 

star clusters and brighter nebulae | 

beautifully under dark skies ' I 

SBC Sky At Night Magaiine / 



Prod.Code. 10207 




SKYMAX-102 SynScan™ AZ GoTo 

102MM (4-) F.130D COMPUTERISED 
MAKSUTOV-CASSEGRAIN (nght 
This compact telescope, with it's high-resolution 
multi-coated optical system, excels at 
medium-to-high-powers for the examination 
of the surface detail of the Moon, planets 
and also lor double-star observations. 
Also uselul for terrestrial use. Supplied 
with 10mm & 25mm Eyepieces. 90° Star 
Diagonal and 6x30 Finderscope 



Delivers high-contrast pin-sharp 
views one has become accustomed 
to with Sky-Watcher Maksulovs 
Astronomy Now Magazine 




Main Features: • SynScan™ Database: Total 42.900+ Objects, including Complete M. NGC. IC & SAO Catalogues • Alignment Method: Two-star or Brightest star alignment 

• Pointing Accuracy Enhancement (PAE) feature • Unknown Object Indentificalion leature • Pointing Accuracy up to 10 arc min • Tracking Mode: Dual Axis Tracking 

• Tracking Rales: Sidereal. Lunar. Solar • Slewing Speeds: 1 Ox. 2. Ox. 16x. 32x. 64x. 128x. 400x, 500x. 600>. 800x • Quiet Operation 

• Motor Type & Resolution: DC Servo Motors. Resolution 0.8923 arc sec or 1.452,425 steps/rev • PC Compatible: can be used with popular Planetarium Software 

• SynScan Handset Firmware upgradeable via the Internet • Power Requirement: 12v OC Power Supply (Tip Positive) or AA Batteries (not supplied) 



Sir Patrick Moore Endorses Sky-Watcher 



Telescopes 




1 have used a great number 
ol telescopes; some are good, 
some mediocre and some 
bad. To me the Sky-Watcher 
range ol instruments are very 
good indeed. & suited to 
amateurs of all kinds - and 
they are not priced out ol the 
market! Excellent value. 
Use them and enjoy them " 

Sir Patrick Moorr i HI FRS 



FREEH BRAND MEW 
68 page Colour Catalogue 



COMPREHENSIVE COLOUR CATALOGUE with Full Details ol our 
EXTENSIVE PRODUCT RANGE as well as Helpful Information & Advice 



Order Your FREE Copy Today 



FAX 01359 244255 
EMAIL: inlofi ODticaluision.co.uk 



SKY-WATCHER POWER TANKS These portable 
12v rechargeable power supplies are highly 
recommended for use with all SynScan™ mounts 




7Ah Power Tank 
Product Code: 20153 



17Ah Power Tank 
Product Code: 20154 



Our Products are Available from Dealers throughout the UK 



OPTICAL VISION LTD 
UNIT 3. WOOLPIT BUSINESS PARK 
WOOLPIT. BURY ST. EDMUNDS 
SUFFOLK IP30 9UP 




Please contact us, or Check our Website for your Nearest Stockist 



Optical Vision Limited 

www.opticalvision.co.uk 
www.barrandstroud.com 



Importers and Distributors of 'Sky-Watcher', 
'Sky-Watcher Pro-Series' & 'TAL' Astronomical 
Telescopes. 'Helios' & 'Acuter' Binoculars & 
Spotting Scopes and 'Zenith' Microscopes. 



